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PREFACE 


S elected Water Resources Abstracts, a monthly 
journal, includes abstracts of current and earlier 
pertinent monographs, journal articles, reports, and 
other publication formats. These documents cover 
water resources as treated in the life, physical, and 
social sciences and the related engineering and legal 
aspects of the characteristics, supply condition, con- 
servation, control, use, or management of water 
resources. Each abstract includes a full bibliographic 
citation and a set of descriptors which are listed in 
the Water Resources Thesaurus. The abstract 
entries are classified into 10 fields and 60 groups 
similar to the water resources research categories 
established by the Committee on Water Resources 
Research of the then Federal Council for Science and 
Technology. 


Selected Water Resources Abstracts is designed 
to serve the scientific and technical information needs 
of scientists, engineers, and managers as one of 


several services of the Water Resources Scientific 
Information Center. The cumulative SWRA file from 
1968 and monthly updates are available also in 
magnetic tape through lease from NTIS. 


THE WATER RESOURCES SCIENTIFIC INFOR- 
MATION CENTER DOES NOT PROVIDE COPIES OF 
DOCUMENTS ABSTRACTED IN THIS JOURNAL. 
Sufficient bibliographic information is given to en- 
able readers to order the desired documents from 
local libraries or other sources. 


Comments and suggestions concerning the contents 
and arrangement of this bulletin are welcome. 


Water Resources Scientific 
Information Center 
U.S. Geological Survey 
MS 425 National Center 
Reston, VA 22092 
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SELECTED WATER RESOURCES ABSTRACTS 


2. WATER CYCLE 
2A. General 


DEPRESSIONAL STORAGE ON TILLED SOIL 
SURFACES, 

Agricultural Research Service, Morris, MN. North 
Central Soil Conservation Research Center. 

C. A. Onstad 


Transactions of the American Society of Agricul- 
tural Engineers, Vol. 27, No. 3, p 729-732, May/ 
June, 1984. 6 Fig, 12 Ref. 


Descriptors: *Depressional storage, *Soil proper- 
ties, Roughness, Slope, Storage, Water supply, 
Mathematical equations, Precipitation excess, 
Rainfall-runoff relations. 


A set of 1,060 independent determinations of mi- 
crorelief from small plots was used in this study. 
These data were extrapolated to slo ranging 
from 2 to 12% without altering individual values 
of random roughness. A complex depressional 
storage model utilizing individual point elevations 
within a plot was developed to estimate depres- 
sional storage assuming an impervious soil surface. 
Mode output included surface area of depressions, 
precipitation excess needed for 100% of the plot to 
produce runoff, and percent of the surface area 
contributing runoff as a function of precipitation 
excess needed to fill the depressions. Because the 
model is cumbersome and complex and not easily 
used in the field, outputs are related to slope —_ 
ness and random roughness using regression tech- 
niques with good results. In general, depressional 
storage decreases with decreasing random rough- 
ness and increasing slope steepness. Surface area of 
the depressions when filled increases with random 
roughness for low slope steepnesses. For high 
slope steepness, surface area increases to a maxi- 
mum value at an intermediate roughness value and 
then begins to decrease. The amount of precipita- 
tion excess needed to fill the depressions decreases 
with increasing slope steepness and decreasing 
random roughness. Ratios of depressional storage 
to precipitation excess needed to fill the depres- 
sions range from near zero to about 35% depend- 
ing on slope steepness and random roughness. Ex- 
amples for two plots are shown for the precent of 
area contributing to runoff as a function of the 
fraction of precipitation excess needed to fill the 
depressions for both relatively smooth and rough 
surfaces and low and high slope steepnesses. The 
fraction of precipitation excess contributing to 
runoff increases fastest for smooth surfaces on 
s slopes. (Baker-IVI) 

W85-03376 


DIFFUSION-BASED SOIL WATER SIMULA- 
TION FOR NATIVE GRASSLAND, 

Department of Agriculture, Ottawa (Ontario). 
Land Resource Research Inst. 

For primary bibliographic entry see Field 2G. 
W85-03482 


NOTE ON THE APPLICABILITY OF THE 
JAMES-STEIN ESTIMATOR IN REGIONAL 
HYDROLOGIC STUDIES, 

Geological Survey, Reston, VA. 

J. M. Landwehr, and N. C. Matalas. 

Water Resources Research, Vol. 20, No. 11, p 
1630-1638, November, 1984. 9 Tab, 17 Ref. 


Descriptors: *Hydrologic aspects, *James-Stein es- 
timator, Estimating, Mathematical equations, *Sta- 
tistical analysis, Sampling. 


Regional hydrologic studies entail the making of 
point estimates of the parameter of interest at each 
of N sites in a region based on a record of observa- 
tions from each site. In a statistical context the 
estimates are outcomes of random sampling experi- 
ments, each drawn from a population with mean 
equal to the parameter of interest at the respective 
site, and as such are subject to sampling errors. 
Thus the regional hydrologic problem may be 
more generally stated statistically as that of esti- 
mating the location parameter of dimension N. The 
applicability of the James-Stein estimator in region- 


al hydrologic studies which entail the estimation of 
an N-dimensional location parameter is discussed. 
For the distributicns considered, the assumption of 
normality was shown not to be critical and the 
estimator to be strongly robust. The effect of cor- 
relation in diminishing the relative risk advantage 
of the James-Stein estimator, even in the case of 
normally distributed random variables, is illustrat- 
ed. The largest advantage accrues in the case of 
independent random variables with the same mean. 
Although there is advantage in using this estimator 
in water resource studies for which the risk defini- 
tion is applicable, the relative advantage that ac- 
crues is tem y the cross correlation among 
the variables and the degree of heterogeneity 
within the collection that is deemed to the 

rtinent hydrologic region. (Baker-IVI) 

85-03562 


DEVELOPMENT OF HYDROLOGICAL RE- 
SEARCH IN FRANCE RELATIVE TO THE IN- 
FLUENCE OF MAN ON WATER CYCLES AND 


LOGIQUE EN FRANCE EN RELATION AVEC 
L’INFLUENCE DE L’HOMME SUR LE CYCLE 
DE L’EAU ET LA PREVISION DES CRUES), 
Academie d’Agriculture de France, Paris. 

For primary bibliographic entry see Field 9C. 
W85-03585 


METHODOLOGY FOR PRODUCING AN IN- 
VENTORY OF SITES FOR SMALL HYDRO- 


ELECTRIC 

CASE STUDY 

CAS DE LA HAUTE-SAVOIBE), 

Centre National de Machinisme Agricole du Genie 
Rural, des Eaux et des Forets, Paris (France). 


For primary bibliographic entry see Field 6A. 
W85-03587 


DESIGN OF A PHYSICALLY-BASED DISTRIB- 
UTED PARAMETER MODEL FOR ARID- 
ZONE SURFACE-GROUNDWATER MANAGE- 
MENT, 


Louisiana State Univ., Baton Rouge. Dept. of Civil 


as 

T. H. a. and H. J. Morel-Seytoux. 
Journal of Hydrology, Vol. 74, No. 3/4, p 213-232, 
November, 1984. 6 Fig, 18 Ref. 


Descriptors: *Arid zone, *Groundwater manage- 
ment, *Mathematical models, *Conjunctive use, 
*Saudi Arabia, Surface water, Water allocation, 
Saturated flow, Unsaturated flow, Model studies, 
Water conveyance, Wadi. 


A conjunctive-use study was conducted for the 
management of surface- and ground-water in the 
coastal aquifers of the Red Sea coast in Saudi 
Arabia. The objective of this study was to investi- 
gate the conceptual feasibility of implementing a 
good development strategy of surface-and ground- 
water in the region. The arid hydrology of the 
region and the agronomic practices and traditions 
of water allocation unique to the region required 
the design and development of a special model. 
This paper presents the analytical and numerical 
procedures that were used in the design of this 
pape management oriented hydrologic model of 
the surface-groundwater system. The model was 
developed in three components, namely: (1) the 
surface-water conveyance model; (2) aquifer un- 
saturated flow model; and (3) the aquifer saturated 
flow model. A storage routing technique was used 
to model the surface flows in the wadi. Numerical 
techniques based on Green and Ampt type of 
solutions were used to model the vertical flow in 
the aquifer unsaturated zone. The flow in the satu- 
rated zone of the aquifer was modeled using the 
discrete-kernel approach of groundwater model- 
ing. The complete model of the physical system 
was obtained by combining the three model com- 
ponents with the proper modeling of their dynamic 
interactions. (Author’s abstract) 

W85-03751 


FROM INFILTRATION TO RECHARGE: USE 
OF A PARAMETRIC TRANSFER FUNCTION, 


Ecole Nationale Superieure d’Ingenieurs, Tunis 
(Tunisia). 

M. Besbes, and G. De Marsily. 

Journal of Hydrology, Vol. 74, No. 3/4, p 271-293, 
November, 1984. 13 Fig, 1 Tab, 23 Ref, 2 Append. 


Descriptors: *Groundwater recharge, *Infiltration, 
*Transfer function, Unsaturated zone, Unconfined 
aquifers, Water table, Rainfall, Piezometers. 


The recharge of a water-table aquifer involves 
transfer of the infiltration (effective rainfall) 
through the unsaturated zone. In certain areas the 
depth at which the water table lies and the proper- 
ties of the unsaturated zone can vary greatly and 
thus the determination, as a function of time, of the 
recharge actually arriving in the saturated aquifer 
can be rather difficult. However, one needs to 
know this recharge in order to simulate the true 
behavior of the aquifer in transient state in a re- 
gional digital model of the aquifer for the pu 

of calibration or prediction The resolution of the 
exact flow equations in the unsaturated zone is 
possible, but seems still to be far too complex for 
practical applications. In this paper a methodology 
1s pro for the identification of the spatial 
variability of the infiltration transfer function using 
common climatic and piezometric data. A parame- 
terization of these transfer functions using gamma 
distributions as basic functions is then suggested. 
Two practical examples make it possible to check 
the applicability of the procedure. (Author’s ab- 
stract) 

W85-03754 


APPROXIMATE METHOD FOR PARTITION- 
ING DAILY STREAMFLOW DATA, 

Georgia Coastal Plain Experiment Station, Tifton. 
A. Shirmohammad, W. G. Knisel, and J. M. 
Sheridan. 

Journal of Hydrology, Vol. 74, No. 3/4, p 335-354, 
November, 1984. 7 Fig, 7 Tab, 24 Ref. 


Descriptors: *Storm seepage, *Streamflow, *Storm 
runoff, *Georgia, Coastal Plain, Rainfall, Water- 
sheds, Drainage area. 


Subsurface flow constitutes an important compo- 
nent of the hydrologic cycle, and a method which 
would use commonly available daily hydrologic 
data to make estimates of subsurface flow compo- 
nents would be a valuable tool for the water- 
resource planner. An approximate method for par- 
titioning daily total streamflow volumes into storm 
runoff and subsurface flow components was devel- 
oped and tested with streamflow data from ten 
research watersheds, 2.6 to 1494.43 sq km in size, 
in the Coastal Plain of Georgia. Daily rainfall and 
streamflow data can be used to obtain reasonable 
estimates of storm-runoff and subsurface flow 
amounts. The empirical approach underestimates 
the storm-runoff time base for large watersheds. A 
power function was developed which can be used 
to determine the storm-runoff time base for water- 
sheds in the Coastal Plain physiographic region. 
The contribution of subsurface flow to total 
streamflow (60-80%) represents a significant com- 
ponent of the hydrological cycle and consequently 
a significant water resource in the basins of area 
studied. Subsurface flow contribution to total 
streamflow in the Coastal Plain physiographic 
region is relatively independent of the size of 
drainage area, and data from small unit source 
areas give good representation of partitioned flows 
on much larger mixed-cover watersheds. (Moore- 
IV 


W85-03758 


SNOWMELT INFILTRATION TO FROZEN 
PRAIRIE SOILS, 


Saskatchewan Univ., Saskatoon. Div. of Hydrolo- 


gy. 

R. J. Granger, D. M. Gray, and G. E. Dyck. 
Canadian Journal of Earth Sciences, Vol. 23, No. 
6, p 669-677, June, 1984. 7 Fig, 1 Tab, 31 Ref. 


Descriptors: *Snowmelt, *Infiltration, *Soil water, 
*Prairie soils, Snow cover, Melt water, Snow 
cover, Ice, Hydrological models, Runoff, Diurnal 
variation. 





Field 2—WATER CYCLE 
Group 2A—General 


Water generated by the melt of a shallow snow 
cover is an important com; nt of the hydrologi- 
cal cycle of the Canadian The results of 5 
a enird anteaeeamanen 
infiltration, snow cover water equivalent, and soil 
moisture content at the time of melt for soils in the 
Brown and Dark Brown zones of the 

Prairies are . Infiltration of snowmelt to an 
uncracked frozen Prairie sil is governed primaril ~! 
by the amount and distribution of ice in dept 
increment 0-30 cm, the zone of infiltration, at the 
time of melt. ee Coes See 
soil is retained within the zone. The findings sug- 
gest a simple algorithm for describing the snow- 
melt infiltration in hydrological models. Conceptu- 
ally the phenomenon can be viewed as water fill- 
ing reservoirs whose ities to absorb and store 
water depend on the soil moisture storage and the 
water transmission properties of the zone of infil- 
tration at the time of melt. Melt of a Prairie snow 
cover generally follows a diurnal pattern, - 
ly during the early stages of the sequence. 
aguas qeench piauesesOruanantes 
that moves into the snow cover is either retained 
within the snow cover or infiltrated the frozen soil. 
Surface runoff from an area does not usually occur 
until later in the melt after the snow cover 
becomes ripe and iso’ at 0 C, the daylight 
hours and radiation intensity increase, and part of 
the land is snow free. By assuming infiltration is 
satisfied prior to active runoff, the time of runoff 
can be calculated from estimates of melt, water 
storage characterisics of the snow cover, evapora- 
tion losses, and volume of infiltration. (Baker-IVI) 
W85-03765 


2B. Precipitation 


RADAR PRECIPITATION ESTIMATES FOR A 
SOIL WATER BALANCE, 

Texas Agricultural Experiment Station, Temple. 
Blackland Research Center. 

For primary bibliographic entry see Field 7A. 
W85-03394 


CALCULATION OF AREAL PRECIPITATION 
VALUES AND THE REPRESENTATIVENESS 
OF pnp wl 


her Dienst der DDR, Berlin. Fors- 
ennai fuer Hydrometeorologie. 
D. Schwanitz. 
Wasserwirtschaft-Wassertechnik, Vol. 33, No. 6, p 
202-206, June, 1983. 8 Fig, 2 Tab, 12 Ref. 


Descriptors: *Precipitation, *Rainfall, *Hydrologic 
(Democrat 


models, *Berlin, *Germany tic yo 
lic), Arithmetic averaging, Thiessen method, Akin 
computer method, Representiative circles method, 
Error analysis, Data interpretation. 


Precipitation data are extremely spatially and 
chronologically variable depending on such inter- 
dependent factors as precipitation form and type, 
time of year or day, type of terrain, and interval 
between measurements. Methods of calculating 
areal precipitation were compared for accuracy in 
the dense precipitation measuring network of the 
city of Berlin (German Democratic Republic), 
stations in an area of 2,100 
sq km (47 sq km/station). The terrain is representa- 
— of _ country’s interior lowlands with urban 
mow se le 
were ari averaging, the polygon 
(Thiessen) method, the Akin computer method, 
and the representative circles method (consisting 
of assigning to each measuring point according to 
type of precipitation and measurement interval a 
circle of variable area, for which the precipitation 
level measured in its center is seen as representa- 
tive). The respresentative circles method showed 
the smallest percentage of errors (34% and 28% 
for measurement intervals of 12 hr and one day 
when precipitation types were not distinguished), 
followed by the Akin method (51 and 39%), poly- 
gon method (50 and 38%), and arithmetic averag- 
ing (65 and 42%). The choice of calculation 


method on characteristics of the measur- 
ing network, e.g., number and distribution of meas- 
uring points ity); equations to calculate 
network homogeneity are given. In addition, cer- 

tain points may represent certain pre- 
cipitation better than others. For some 
= e.g., control yd hydrological systems, it is 
to find the measuring station that repre- 

sents the entre aren so that only data from this 
station will be used; one method of determining 
this is correlation and regression analysis. (Gish- 


Iv) 
W85-03519 


HYDROLOGICALLY USEFUL STATION PRE- 
CIPITATION MODEL; 1. FORMULATION, 
National Weather Service, Silver Spring, MD. Hy- 
drologic Research Lab. 

K. P. Georgakakos, and R. L. Bras. 

Water Resources Research, Vol. 20, No. 11, p 
1585-1596, November, 1984. 11 Fig, 35 Ref. Na- 
tional Weather Service contract NA80AA-H- 


Descriptors: ‘*Precipitation, *Model studies, 
Weather forecasting, Prediction, Clouds, Storms, 
Rainfall distribution. 


Rainfall prediction with time leads of the order of 
hours or days would be valuable in urban hydrolo- 
ey, and flood prediction. A one-dimensional, phys- 
ly based precipitation model is formulated 
which attempts to cover the important elements of 
cloud physics that lead to precipitation. The model 
has several advantages in that it results in linear 
equations of the state, here defined as the cloud 
moisture content. The inputs to ihe model are 
measured at ground level and are temperature, 
dew-point temperature, and pressure. Although the 
model is based on a unit area column developed for 
point precipitation, it is reasonable for scales com- 
parable to the size and time response of river 
basins. The spatial and time scales will be fixed by 
the rate of variation in space and time of the inputs. 
Key physical parameters in the formulation are the 
pressure at the cloud top, the height-averaged up- 
draft velocity, and the inverse of the average diam- 
eter of the hydrometers at cloud base. The varia- 
bles exhibit very high correlation in time and 
space. The parameter sources are not convenient 
and are unavailable in many locations. Further- 
more, they will _— from storm to storm and 
within a storm, making real time monitoring abso- 
lutely necessary. An alternative is to parameterize 
the sources in terms of other more accessible mete- 
orological variables. In comparing the model to 
simpler statistical —- the results are quite 
satisfactory. (Baker-IVI) 
W85-03557 


HYDROLOGICALLY USEFUL STATION PRE- 
CIPITATION MODEL; 2. CASE STUDIES, 
National Weather Service, Silver Spring, MD. Hy- 
drologic Research Lab. 

K. P. Georgakakos, and R. L. Bras. 

Water Resources Research, Vol. 20, No. 11, 
1597-1610, November, 1984. 18 Fig, 10 Tab, 14 
— a Weather Service contract NA80AA- 


Descriptors: *Precipitation, *Model studies, *Ven- 
ezuela, *Boston, *Massachusetts, *Tulsa, *Oklaho- 

i i , Predictions, Snow, 
ropical storms. 


A physically based model of pecipitation at a point 
is used to make rainfall and snow predictions at 
locations in the US and Venezuela. The model is 
used in off-line and real-time modes. The latter 
involves the use of a Kalman filter. A set of 11 
storms of different type and severity from Boston, 
Massachusetts, and Tulsa, Oklahoma, was the main 
hourly data base for the tests of this precipitation 
model. The storms included convective line 
gue a tropical storm, large low-pressure centers 
of persistent rainfall northeasterlies, snowstorms, 
and thunderstorms with long dry periods in be- 
tween. Characteristic to all tests of the determinis- 
tic precipitation model was inadequate simulation 
of high precipitation rates and the successful pre- 
diction of the no-precipitation periods. Improved 


Thunderstorms, 


model behavior was noted when the stochastic 
formulation was used. The parameterization sug- 


focally “el robust, comparing favorably with 
ev linear regression alternative 


WES-05558 


SCALE CONSIDERATIONS IN THE MODEL- 
ING OF TEMPORAL RAINFALL, 

Universidad Simon Bolivar, Caracas (Venezuela). 
Graduate Program in Hydrology and Water Re- 


sources. 

I. Rodriguez-Iturbe, V. K. Gupta, and E. 
Waymire. 

Water Resources Research, Vol. 20, No. 11, 
1611-1619, November, 1984. 10 Fig, 2 Tab, 19 Ref. 
Army Research Office grant 21078-GS and NSF 
grant CEE-8303864. 


Descriptors: *Rainfall, *Model studies, Mathemati- 
cal equations, Statistical models, Temporal distri- 
bution, Rainfall intensity. 


The structure of statistical dependence in temporal 
rainfall models is intimately tied to the scales at 
which descriptions are sought. Observations on 
temporal all are invariable taken in cumulative 
amounts over disjoint intervals representing differ- 
ent time scales such as hours or days. A brief 
analysis is offered of three rainfall models: Poisson 
white noise model; rectangular pulses model; and 
the Neyman-Scott ‘white noise model. Each model 
describes the rainfall intensity and therefore the 
mathematical assumptions on these models are in- 
troduced only at that stage. Analytical expressions 
are obtained for the mean, variance and correlation 
function for the process representing the sequence 
of cumulative rainfall amounts over disjoint inter- 
vals of an arbitrary but fixed length for each of 
these models. These expressions are used in two 
case studies for computing the model parameters as 
well as investigating their propriety at the hourly 
and daily time scales. (Baker-IVI) 

W85-03559 


CANALS UNDER BLIZZARD CONDITIONS, 
For primary bibliographic entry see Field 8A. 
W85-03581 


RAINFALL, SOIL NUTRIENT STATUS AND 
BIOMASS OF LARGE AFRICAN SAVANNA 
MAMMALS, 


R. East. 
African Journal of Ecology, Vol. 22, No. 4, p 245- 
270, December, 1984. 6 Fig, 5 Tab, 127 Ref. 


Descriptors: *Rainfall distribution, *Soil, *Bio- 
mass, *African Savanna, *Mammals, *Savanna, 
Animal populations, Ecological distribution. 


Published estimates of population densities of large 
savanna herbivores are used to relate biomass to 
rainfall, and soil nutrient status as determined by 
geomorphology after Bell (Bell, R.H.V. (1982) The 
effects of soil nutrient availability on community 
structure in African ecosystems. In: Ecology of 
Tropical Savannas, ed. by B.J. Huntley and B.H. 
Walker. Springer-Verlag, New York). This reveals 
that the positive correlation between total large 
herbivore biomass and rainfall in arid/eutrophic 
savannas (Coe, M.J., Cumming, D.H., and Phillip- 
son, J. (1976) Oecologia, Vol. 22, p 341-354) also 
applies for nineteen out of twenty-three individual 
herbivore species. Hervibores are divided into two 
groups, arid and moist savanna species, on the basis 
of the rainfall at which their peak population densi- 
ties occur on soils of low nutrient status (< 820 
and > or = 1000 mm, respectively). These groups 
reflect the division between arid/eutrophic and 
moist/dystrophic savannas. Arid savanna herbi- 
vores, which dominate total herbivore biomass, 
include grazers, mixed feeders and browsers and 
are less selective feeders. Their biomass tends to 
decline at higher levels of rainfall on low nutrient 
status soils and only the larger species, such as 
elephant, buffalo and hippopotamus, are wide- 
spread in moist/dystrophic savannas where mean 
annual rainfall exceeds 1000 mm. Moist savanna 
species are mainly highly selective grazers and 





occur widely in moist/dystrophic savannas. Their 
biomasses are usually low and show a positive 
correlation with rainfall on soils of low nutrient 
status. Large carnivore biomass is positively corre- 
lated with rainfall in arid/eutrophic savannas, re- 
flecting a positive relationship to prey biomass. 
The biomass of individual carnivore species is most 
closely correlated with the biomass of the pre- 
ferred size of prey. These relationships suggest that 
natural populations of large savanna mammals tend 
to be close to the limits set by their food resources. 
(Author’s abstract) 

W85-03630 


2C. Snow, Ice, and Frost 


HOW SNOW CRYSTALS GROW, 

Nevada Univ. System, Las Vegas. Desert Re- 
search Inst. 

J. Hallett. 

American Scientist, Vol. 72, p 582-589, November- 
December, 1984. 8 Fig, 6 Ref, 


Descriptors: *Snow, *Crystal growth, Physical 
properties, Temperature effects, Wind, Ice. 


Various experiments performed in an attempt to 
define the growth of snow crystals are reviewed. 
In the forms of ice which usually occur in the 
atmosphere, with very large-scale hexagonal sym- 
metry, x-ray diffraction analysis readily confirms 
that there is a corresponding small-scale hexagonal 
symmetry in the arrangement of molecules. At low 
temperatures, below about -120 C, the cubic form 
is favored, and there is a little evidence that this 
form of ice exists in the atmosphere as well. While 
a lattice theory involving atomic bonding explains 
the fundamental basis for hexagonal symmetry, it 
cannot explain by itself the great variety in the 
shapes and sizes of ice crystals and snowflakes. All 
the laboratory studies indicate that the crystal 
shapes are complicated and not necessarily unique- 
ly related to conditions of growth. In order to 
investigate the role of falling motion on crystal 
structure, a thermal diffusion chamber has been 
turned into a wind tunnel with air moving through 
it at a velocity equivalent to that of a falling 
crystal. In the case of frost, snow crystals growing 
near the ground, temperature and vapor density 
will tend to follow a diurnal cycle, with minimum 
temperature and maximum supersaturation just 
before dawn on a night with radiational cooling. 
For ice crystals growing on glass surfaces, the 
crystal orientation changes during growth as a 
result of interaction with the surface itself. (Baker- 
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STABILITY OF SHEET WATER FLOW UNDER 
A GLACIER, 

Northwestern Univ., Evanston, IL. Dept. of Mate- 
rials Science. 

J. Weertman, and G. E. Birchfield. 

Journal of Glaciology, Vol. 29, No. 103, p 374-382, 
1983. 3 Fig, 7 Ref, 1 Append. NSF grants ATM- 
78/3961 and ATM-81/1138. 


Descriptors: *Glaciers, *Laminar flow, *Channel 
flow, *Glacial streams, Meltwater, Basal shear 
stress, Heat, Water pressure, Ice overburden pres- 
sure. 


R-channels are water channels at the base of a 
glacier that are incised upwards into the ice itself 
rather than downwards into the bed. It is theorized 
that the initial instability of water flow in a sheet 
under a glacier is produced by greater heat pro- 
duction in the flowing water and thus the larger 
rate of ice melting where a perturbation has in- 
creased the water sheet thickness. It may be very 
difficult for R-channels to be supplied with suffi- 
cient water to keep them open if the water supply 
for the channels is developed at the base of the 
glacier. The difficulty is that the pressure field 
around an R-channel can be such as to drive water 
away from the tunnel rather than towards it, even 
though the water pressure within the channel is 
lower than the average ice overburden pressure. 
For this study, it is assumed that instabilities have 
finally caused all the water to flow in channels (R- 


channels) at the bed. When a basal shear stress is 
present, the distance out to which a channel can 
collect water is not that much greater than the 
channel radius itself. It is not likely for the channel 
to be able to collect appreciable amounts of water 
that is produced at the bed. An instability either 
cannot develop to the point when the water flow is 
primarily in c’ or else the water flow alter- 
nates cyclically between a state primarily of sheet 
aieed and a = ee flow. Channels agent 

lacier may have primary origin in the melt 
water from the Ms surface that pours down 
moulins and is ly channelized when it reaches 
the bed. Whether water flow occurs in a cyclic 
mode or in a modified sheet flow, it is likely that 
sheet flow must remain important in ridding a 
glacier of the water that has its origin at the base of 


oe (Moore-IVI) 
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GLACIERS IN THE NORTH-EASTERN PART 
OF THE CH’ING-HAI-HSI-TSANG (QINGHAI- 
XIZANG) PLATEAU (TIBET) AND THEIR 
VARIATIONS, 

Academia Sinica, Lanzhou (China). Lanzhou Inst. 
of Glaciology and Cryopedology. 

W. Wang. 

Journal of wore) Vol. 29, No. 103, p 383-391, 
1983. 6 Fig, 4 Tab, 6 Ref. 


Descriptors: *Glaciers, *China, *Amne Machin, 
*Ch’i-lien Shan, *Ha-lung, *Glacier surges, 
Aspect, Climate, Prediction. 


Ch’i-lien Shan (Qilian Shan) lie to 
forming a natural divide between the glacier-per- 
mafrost of the plateau and the loess highlands. The 
Sino-German Joint Expedition to the Ch’ing-hai- 
Hsi-tsang Plateau established the first system of 
fixed and mobile observation stations. Forty gla- 
ciers in the Amne Machin Mountains were investi- 
gated and their inventory completed; 15 were ad- 
vancing, 2 retreating and the remainder stable. The 
advancing glaciers are in the center of the Amne 
Machin if; the two retreating iers on 
either end show that glacier activity is not syn- 
chronous. Of the 31 glaciers in the Ch’i-lien Shan 
measured, 29 have been retreating during the past 
15-25 years and two small ones have been advanc- 
ing. Aspect is an important factor in glacier distri- 
bution. The longer glaciers and the most heavily 
glacierized areas are found along the north-easterly 
slopes. Strong evidence was found for a link be- 
tween climatic change and ier response on Ha- 
lung (Halong) glacier. It is forecast that this glacier 
ill continue to advance with a surge coming 
within 10-20 years. Most of the retreating glaciers 
in the Ch’i-lien Shan will be advancing within 15 
years. (Moore-IVI) 
W85-03342 


NET BALANCE, SURFACE LOWERING, AND 


) ‘A, KENYA, 
Wisconsin Univ.-Madison. Dept. of Meteorology. 
S. Hastenrath. 

Journal of Glaciology, Vol. 29, No. 103, p 392-402, 
Pe Ay Fig, 1 Tab, 13 Ref. NSF grant EAR79- 


Descriptors: *Lewis Glacier, *Mount Kenya, 

ee Mog vm ee flow, we 
‘opography, i ial photography, Resi- 

dence time, Confluence, Diffluence, Glaciers. 


Observations obtained in a long-term monitoring 
program on Lewis Glacier, Mount Kenya, include 
measurements of net balance and velocity at a 
stake network over the period 1978-82, and air- 
borne mapping of the glacier surface topography 
at the beginning and end of this interval. Horizon- 
tal and vertical flow components and mass conti- 
nuity are evaluated along the longitudinal axis of 
the glacier. The largest horizontal velocity at the 
surface is about 5 m/a, while the submergent verti- 
cal velocity at the surface in the upper, and the 
emergent component in the lower ier are of 
the order of 1-2 m/a. Horizontal and vertical flow 


WATER CYCLE—Field 2 


Snow, Ice, and Frost—Group 2C 


a in the interior of the glacier are calcu- 
lated from the surface observations under plausible 
assumptions. Isotachs and streamlines plotted in a 
longitudinal-vertical cross-section permit the esti- 
mation of representative residence times of ice 
within Lewis Glacier. The largest values for the 
longest trajectories with submergence at the sur- 
face in the uppermost area of the glacier and 
emergence near the snout are of the order of a few 
centuries. However, such estimates are compro- 
mised, in particular, by the continuing non-equilib- 
rium conditions of Lewis Glacier. Mass continuity 
is directly related to the vertical motion field. In 
the upper area of the glacier the submergence 
velocity exceeds the rise of glacier surface ob- 
served with respect to the stake network, while in 
the lower glacier the emergent flow component 
falls short of the local negative net balance. This 
differing behavior of altitudinal zones is consistent 
with the fact that actual lowering of the glacier 
surface topography documented by the repeated 
airborne mappings is larger than expected from the 
stake network in the upper but less in the lower 
glacier. This differing behavior of altitude zones 
appears mitigated by the tendency for confluence 
in the upper and diffluence in the lower glacier. 
(Author’s abstract) 

W85-03343 


INVESTIGATIONS OF GLACIER HYDROLO- 

GICAL SYSTEMS USING DYE TRACER TECH- 

NIQUES: OBSERVATIONS AT PASTERZENG- 
AU 


Manchester Univ. (England). Dept. of Geography. 
M. Burkimsher. 

Journal of Glaciology, Vol 29, No. 103, p 403-416, 
1983. 6 Fig, 5 Tab, 19 Ref. 


Descriptors: *Glacier hydrology, *Dye releases, 
*Pasterzengletscher, *Austria, Crevasses, Moulins, 
Tracers, Velocity, Flood peak, Diurnal variation, 
Seasonal variation, Glacier streams. 


A comprehensive series of dye tracer tests was 
walanaen over two summers at Pasterzeng- 
letscher, Austria, and from these a number of im- 
portant conclusions can be drawn. A lateral divi- 
sion of drainage on the lower tongue was proved, 
but this was not determined by the direction of 
oblique crevasses. Water from many moulins 
passed into two or more yes courses, as 
shown by repeated patterns of multiple peaks on 
the time/concentration curves. The spatial pattern 
of travel times from different moulins on the 
tongue was complex, although it remained stable 
over time. Repeated tracer tests showed that 
throughflow velocities varied by up to an order of 
magnitude during a single day. Maximum veloci- 
ties occurred at the time of discharge, and 
probably the large diurnal velocity variations are 
caused by changes in the proportion of the length 
which has channel-full pressure flow. However, 
seasonal velocity variations were much smaller, 
although changes in outflow discharge were larger 
than in the diurnal case. This gives strong support 
to the concept that channels adjust in size to the 
average water discharge passing through, and that 
these changes occur over a matter of days or a few 
weeks. (Author’s abstract) 
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ISOTOPE STRATIFICATION IN HIGH MOUN- 
TAIN GLACIERS: EXAMPLES FROM THE PE- 
RUVIAN ANDES AND HIMALAYA, 

Institute of Physics and Nuclear Techniques, 
Krakow (Poland). 

J. Grabczak, J. Niewodniczanski, and K. Rozanski. 
Journal of Glaciology, Vol. 29, No. 103, p 417-424, 
1983. 2 Fig, 1 Tab, 13 Ref. 


Descriptors: *Deuterium, *Oxygen isotopes, *Gla- 
ciers, *Peru, *India, Firn, Glacier budgets, Cre- 
vasses, Snow accumulation, Melting, Sublimation, 
Ice, Solar radiation, Isotope fractionation, Climate. 


Measurement of the heavy stable isotope content 
of glacier ice can provide valuable information on 
snow acumulation rates, firnification, and homoge- 
nization processes in the upper layers of a glacier 
and on its water budget. O-18 and deuterium con- 





Field 2—WATER CYCLE 
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tent was measured in snow and ice samples collect- 
ed from two crevasses on temperate glaciers high 
in the Andes and in the Himalaya. The Andean 
crevasse was situated on Broggi glacier in the 
Huandoy group, Peru. Broggi glacier is typical of 
a small temperate valley glacier. The Himalayan 
crevasse was situated in the upper part of Gannak- 
hui Glacier in Gannakhui Valley, Garhwal Hima- 
laya, India. Because of its form, the crevasse can be 
ee ee eee eee eee 
Due to intense exposure to sun, a 
t part of the annual accumulation of snow 
is removed by melting and sublimation, the latter 
being t. There is strong empirical evi- 
dence that in natural conditions which are charac- 
teristic of both the glaciers, sublimation of the 
snow cover can be approximated by the thermody- 
namic equilibrium process. The isotope fractiona- 
tion observed in such a process should be very 
close to equilibrium fractionation. The short-term 
fluctuations, though slightly moderated, and 
longer-term variations can still be observed in the 
deeper parts of the glaciers in spite of firnification 
of the snow. Mid-latitude high-mountain glaciers 
may be a source of information on past fluctuations 
in climate. (Moore-IV1) 
W85-03345 


ELASTIC CONSTANTS OF ARTIFICIAL AND 
NATURAL ICE SAMPLES BY BRILLOUIN 
SPECTROSCOPY, 

Memorial Univ. of Newfoundland, St. John’s. 
Dept. of Physics. 

P. H. Gammon, H. Kiefte, M. J. Clouter, and W. 
W. Denner. 

Journal of Glaciology, Vol. 29, No. 103, p 433-460, 
1983. 8 Fig, 8 Tab, 51 Ref. 


Descriptors: *Ice, *Elastic properties, *Brillouin 
spectroscopy, Glacial ice, Lake ice, Sea ice, Mono- 
crystalline ice, Polycrystalline ice. 


The method of Brillouin spectroscopy has been 
used to measure the dynamic elastic moduli of 
local homogeneous regions in ice samples repre- 
senting four different environments of formation. 
These included artificial ice frozen from distilled 
water, clear monocrystalline glacial ice, bubbly 
lake ice, and sea ice. The samples studied were 
found to have identical local elastic properties. 
Accordingly the elastic properties of homogeneous 
monocrystalline ice have been found not to vary 
with sample age, with impurities present at the 
time of freezing, or with crystal quality. The bulk 
elastic properties of ice remain, of course, subject 
to a by different crystal grain textures 
and the presence of inclusions of various sorts. 
Because the elastic constants obtained in the 
present work are subject to smaller overall uncer- 
tainty than values measured previously, it is be- 
lieved that they are the most reliable obtained to 
date. The values at -16 C were determined to be c 
sub 11 = 139.29 +/- 0.41, c sub 12 = 70.82 +/- 
0.39, c sub 13 = 57.65 +/- 0.23, c sub 33 = 150.10 
+/- 0.46, c sub 44 = 30.14 +/- 0.11 (units of 10 to 
the 8th N/sq m or kbar). A full range of derived 
elastic for monocrystalline ice and for 
homogeneous isotropic polycrystalline ice has been 
calculated. (Author’s abstract) 

W85-03346 


TRANSPORT OF ap IN FROZEN SOIL: 
Ill. EXPERIMENTS ON THE EFFECTS OF ICE 
CONTENT, 


Cold a Research and Engineering Lab., 
Hanover, NH. 

For primary bibliographic entry see Field 2G. 
W85-03477 


COMPARATIVE UTILITY OF MICROWAVE 
AND SHORTWAVE SATELLITE DATA FOR 
ALL-WEATHER CHARTING OF SNOW 
COVER, 
Lamont-Doherty Geological Observatory, Pali- 
sades, NY. 


For primary bibliographic entry see Field 7B. 
W85-03492 


2D. Evaporation and Transpiration 


CORN IRRIGATION SCHEDULED BY TENSI- 
OMETER AND THE LAMBERT MODEL IN 
THE HUMID SOUTHEAST, 

Georgia Coastal Plain Experiment Station, Tifton. 
For primary bibliographic entry see Field 21. 
W85-03358 


ELEVATION - A BIAS ERROR IN SCS 
BLANEY CRIDDLE ET ESTIMATES, 

Wyoming Univ., Laramie. Dept. of Agricultural 
Engineering, 

L. O. ©. Pochop, J. Borrelli, and R. Burman. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol. 27, No. 1, p 125-128, Janu- 
ary/February, 1984. 7 Tab. 13 Ref. 


Descriptors: *Evapotranspiration, *Elevation, 
*Blaney Criddle formula, Lysimeters, Temperature 
effects, Solar radiation, Alfalfa, Grasses. 


Elevation adjustments for evapotranspiration esti- 
mates were investigated using Bluegrass and alfalfa 
data from throughout the Western states to deter- 
mine an elevation adjustment for the SCS Blaney 
Criddle formula. A 6 to 10% adjustment per 1000 
m altitude were required for calculated evapotran- 
spiration when using the SCS Blaney Criddle for- 
mula for Kentucky bluegrass and alfalfa. The ad- 
justment should increase the ET estimates for sites 
with elevations greater than the location at which 
the formula is calibrated and decrease estimates for 
sites with lower elevations. The apparent cause for 
the adjustment is that the mean temperatures do 
not accurately reflect the plant’s reaction to the 
warm daytime temperatures and cool nights. Fur- 
ther, mean temperature tends to decrease while 
solar radiation intensity increases with elevation 
providing increased energy for the ET process. An 
approximate 10% upward adjustment in tempera- 
ture based reference crop ET per 1000 m increase 
in elevation is generally needed for accurate esti- 
mates of ET. (Baker-IVI) 

W85-03373 


rg ep 
U.S.A., FRESHWATER 

Florida Univ., Gainesville. Center for Wetlands. 
T. J. Dolan, A. J. Hermann, S. E. Bayley, and J. 
Zoltek. 

Journal of Hydrology, Vol. 74, No. 3/4, p 355-371, 
November, 1984. 3 Fig, 3 Tab, 30 Ref. 


Descriptors: *Evapotranspiration, *Wetlands, 
*Florida, Water table, Marshes, Biomass, Soil satu- 
ration, Evaporation, Model studies. 


OF A FLORIDA, 


A method for .neasuring the daily evapotranspira- 
tion rate in a central Florida freshwater marsh is 
described. The method utilized continuous records 
of water-table elevation in the marsh soil, and 
related a drop in the water table to evapotranspira- 
tive loss. The highest measured daily rate was 1.00 
cm/day, recorded during September 1977. A 
simple model of evapotranspiration in the marsh 
was developed and calibrated using concurrent 
data for evapotranspiration, saturation deficit and 
aboveground biomass over a l-yr. period. This 
model was then used to develop monthly estimates 
of marsh evapotranspiration for that year. Monthly 
estimates ranged from 0.12 cm/day in February 
1978 to 0.56 cm/day in May 1978, with a 1-yr. 
total loss of 131.67 cm. These values were com- 
pared with potential evapotranspiration estimates 
using the Thornthwaite and Linacre methods, and 
with pan evaporation data for the region. (Au- 
thor’s abstract) 
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WHAT ARE THE LIMITS ON FOREST EVAP- 
ORATION, 

National Hydrology Research Inst., Ottawa (On- 
tario). 

F. I. Morton. 

Journal of Hydrology, Vol. 74, No. 3/4, p 373-398, 
November, 1984. 5 Fig, 2 Tab, 51 Ref. 


Descriptors: *Evaporation, *Forests, *Reviews, 
Canopy, Stomata, Radiant energy, Temperature, 
Vapor pressure, Carbon dioxide, Rainfall. 


Recent research suggests that the limits on forest 
evaporation are only loosely related to net radiant 
energy. Dry-canopy evaporation appears to be lim- 
ited substantially by stomatal responses to external 
environmental factors such as radiation, tempera- 
ture, vapor pressure deficit and carbon dioxide 
concentration whereas wet-canopy evaporation ap- 
pears to be constrained primarily by the frequency 
and duration of rainfall. This critical review indi- 
cates that the research on dry-canopy evaporation 
is now in a creative and exciting phase, although 
there is some danger that progress may be stifled 
through the use of inappropriate preconceptions 
and —— It also shows that the impressive 
amount of evidence indicating that wet-canopy 
evaporation can exceed the net radiant energy by a 
large amount is by no means conclusive and that 
the research needed to remedy this situation would 
be much easier and less expensive than the re- 
search needed to identify and study and as yet 
unknown or underestimated source of energy. (Au- 
thor’s abstract) 

W85-03760 


2E. Streamflow and Runoff 


DISCHARGE ee S GRAVEL 


Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Versuchsanstalt fuer Wasserbau, 
Hydrologie und Glaziologie. 

M. Jaggi. 

Wasserwirtschaft, Vol. 74, No. 5, p 263-267, May, 
1984. 7 Fig, 17 Ref. 


Descriptors: *Flow discharge, *Gravel rivers, 
Roughness, Particle size, Mathematical equations, 
River flow. 


Discharge calculations for gravel rivers rely 
mainly on the estimation of grain roughness. The 
well-known equations for the determination of the 
discharge underestimate the grain friction resist- 
ance considerably. For regions with relative low 
roughness, an increase in the standard roughness 
elements provides a sufficient correction. At high 
relative roughness, an additional correction is nec- 

. A correction factor was developed based 
on experiments at high relative roughness. (Moore- 


IVI) 
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STABILITY OF SHEET WATER FLOW UNDER 
A GLACIER, 

Northwestern Univ., Evanston, IL. Dept. of Mate- 
rials Science. 

For primary bibliographic entry see Field 2C. 
W85-03341 


INVESTIGATIONS OF GLACIER HYDROLO- 
GICAL SYSTEMS USING DYE TRACER TECH- 
NIQUES: ae a AT PASTERZENG- 


LETSCHER, AUSTRIA, 

Manchester Univ. (England). Dept. of Geography. 
For primary bibliographic entry see Field 2C. 
W85-03344 


LABORATORY STUDY OF RILL HYDRAU- 
LICS: I. VELOCITY RELATIONSHIPS, 

Purdue Univ., Lafayette, IN. Agricultural Experi- 
ment Station. 

G. R. Foster, L. F. Huggins, and L. D. Meyer. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol. 27, No. 3, p 790-796, May/ 
June, 1984. 14 Fig, 2 Tab, 17 Ref. 


Descriptors: *Rill erosion, *Runoff, *Velocity, 
Hydraulics, Rills, Soil erosion, Rainfall-runoff rela- 
tions, Mathematical equations. 


Flow in rills is an important component in runoff 
and erosion processes on upland areas. A full-sized 
fixed bed, fiberglass replica of an area 0.91 m wide 





by 4.27 m long, which included a rill on an eroded 
field soil was constructed and used as the flow 
surface for a lab study of hydraulics of flow in a 
rill. Section average velocity along the rill varied 
according to a normal (Gaussian) distribution. 
Mean velocity in the rill varied with the product of 
discharge rate to the 0.28 power and slope steep- 
ness to the 0.48 power for a fixed rill boundary. 
Mean velocity was only slightly affected by rain- 
fall. Mean velocity was also described by either the 
Manning or the Darcy-Weisbach uniform flow 
equations. Although data were insufficient to 
define a relationship for the standard deviation of 
section average velocities along the rill, the stand- 
ard deviation decreased with an increase in Reyn- 
olds number on the 6 and 9% slopes. On the 3% 
slope, the standard deviation appeared to increase 
to a peak and then decrease as Reynolds number 
increased. Energy and momentum coefficients 
varied with section location and discharge rate. 
Typical values were 1.60 and 1.20, respectively. 
Velocity profiles in the middle of the rill were 
described by the classical Prandtl-von Karman 
type = (Baker-IVI) 
85-03387 


PORTABLE RBC FLUMES FOR FURROWS 
AND EARTHEN CHANNELS, 
Agricultural Research Service, 
Water Conservation Lab. 

For primary bibliographic entry see Field 7B. 
W85-03393 


Phoenix, AZ. 


TESTING OF THE SPUR HYDROLOGY COM- 
PONENT ON RANGELAND WATERSHEDS IN 
SOUTHWEST IDAHO, 

Agricultural Research Service, Boise, ID. North- 
west Watershed Research Center. 

E. P. Springer, C. W. Johnson, K. R. Cooley, and 
D. C. Robertson. 

Transactions of the ASAE, Vol. 27, No. 4, p 1040- 
1046 - 1054, July/ August, 1984. 4 Fig, 5 Tab, 
22 Ref. 


Descriptors: *Idaho, *Watersheds, *Rangelands, 
*Model studies, ‘*Rainfall-runoff relationships, 
Reynolds Creek, Murphy Creek, Upper Sheep 
Creek, Hydrology, Sediment Yield, Streamflow, 
Runoff, Model studies. 


The hydrology and sediment yield components of 
the SPUR (Simulation of Production and Utiliza- 
tion of Rangelands) model are applied to three 
source basins of the Reynolds Creek Experimental 
Watershed in southwest Idaho. Calibration with 
observed streamflow gave coefficients of determi- 
nation, R2, of 0.63, 0.67, and 0.85 for monthly 
runoff volumes at Murphy Creek, Upper Sheep 
Creek and Reynolds Mountain East watershed, 
respectively. The timing of monthly runoff volume 
was reasonably accurate. Insufficient information 
was available to calibrate the snow accumulation 
and melt routines. The parameter sets for these 
routines were very consistent between watersheds 
despite the different snow accumulation and melt 
patterns on the watersheds. Sediment yield predic- 
tions were poor, and indicated a need for further 
investigation of models applicable to these steep, 
rough mountain channels. (Author’s abstract) 
W85-03395 


SUBSOIL CHARACTERISTICS INFLUENCE 
HYDROLOGIC RESPONSE TO NO-TILLAGE, 
Agricultural Research Service, Coshocton, OH. 
For primary bibliographic entry see Field 3F. 
W85-03396 


FIRST AND SECOND ORDER ANALYSES OF 
PARAMETER UNCERTAINTY IN DRAINAGE 
DESIGN, 

Macdonald Coll., Ste. Anne de Bellevue (Quebec). 
Dept. of Agricultural Engineering. 

S. O. Prasher, S. O. D. Russell, T. H. Podmore, 
and S.-T. Chieng. 

Transactions of the ASAE, Vol. 27, No. 4, p 1081- 
1086, July/August, 1984. 3 Fig, 2 Tab, 20 Ref. 


Descriptors: *Drainage design, *Mathematical 
analysis, *Agricultural hydrology, Model studies, 
Agricultural runoff. 


First order analysis offers an approach part way 
between the tic steady state methods in 
general use by practitioners in agricultural drain- 
age design and the stochastic techniques being 
developed by the research community. First or 
second order analysis involves only a relatively 
small extension beyond the deterministic methods 
of analysis used in conventional practice. First and 
second order analyses require information about 
the first two moments of the input variables only, 
that is, their mean and variance (or co-variances if 
they are correlated). The means of the random 
functions derived in these two analyses will be 
different but the variance-covariance will not. Ap- 
plications to both the conventional steady state 
design procedure based on Hooghoudt’s formula 
and a nonsteady method based on Boussinesq’s 
equation are presented. This method can provide 
the designer with an indication mys the reiiability of 
his estimates, a way of selectin to meet 
specified criteria with a tee ity of 
success, and a way of comparing the relative im- 
portance of uncertainty in the various input param- 
eters. — 's abstract) 

W85-03400 


CURRENT MEASUREMENTS IN LAKE CON- 
STANCE (STROMUNGEN IM BODENSEE), 
Baden-Wuerttemberg Landesanstalt fuer Umwelts- 
chutz (Germany, F.R.). Inst. fuer Wasser- und 
Abfallwirtschaft. 

For primary bibliographic entry see Field 2H. 
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TWO-DIMENSIONAL HN-MODELS OF 
FLOOD DISCHARGE IN _ RIVERS 


WITH 
FLOOD PLAINS, (ZWEIDIMENSIONALE HN- 
MODELLE DES HOCHWASSERABFLUSSES 
IN FLUSSEN MIT VORLANDERN), 
Hanover Univ. (Germany, F.R.). Lehrstuhl fuer 


Stroemungsmechanik. 
C. Urban, and W. Zielke. 

Wasserwirtschaft, Vol. 74, No. 10 p 488-493, Octo- 
ber, 1984. 8 Fig, 10 Ref. 


Descriptors: *Numerical models, *Hydrodyna- 
mics, *Flood plains, *Flood discharge, River flow, 
Model studies, Finite element method, Difference 
method. 


For the simulation of currents in rivers with flood 
plains, Hydrodynamic Numerical models can be 
used. From the viewpoint of hydrodynamics, this 
implies the calculation of horizontal two-dimen- 
sional free surface flows with a very complicated 
topo pography, locally changing roughness and boun- 
dries which depend on the water level. The models 
are based on difference and finite element methods. 
For stationary conditions, the equation systems are 
elliptical, whereas they are hyperbolic in the case 
of nonstationary conditions; they are solved with 
local discretization and iteratively, or in time incre- 
ments. The models are discussed and experience 
from their application is reported. The main stress 
is on the calculation of the current velocity distri- 
bution and the water level over a given area. 
Furthermore, the coupling of one- and two-dimen- 
sional models are discussed, as well as the range of 
application for stationary and instationary models. 
(Author’s abstract) 

W85-03449 


MINICOMPUTER PROGRAM FOR WATER- 
LEVEL CALCULATION AND FORECASTING 
AND ITS TESTING ON THE ODER BETWEEN 


UND DESSEN ERPROBUNG AM ODER- 
ABSCHNITT EISENHUTTENSTADT-KIETZ), 
Technische Univ., Dresden (German D.R.). Sek- 
tion Wasserwesen. 

E. Schmidt, and L. Luckner. 
Wasserwirtschaft-Wassertechnik, Vol. 33, No. 6, p 
195-202, June, 1983. 16 Fig, 2 Tab, 16 Ref. 


Descriptors: *Computers, *Computer models, 
*Oder River, *Germany (Democratic Republic), 
*Poland, River forecasting, Model studies, Hydro- 
logic models, River flow, Flood forecasting, Mini- 
computers. 


WATER CYCLE—Field 2 
Streamflow and Runoff—Group 2E 


Prediction of floodwaters on the mid-Oder (on the 
border between the German Democratic Republic 
and Poland) is important to alleviate the effects of 
surprise flooding of bank filtrate facilities, sewage 
networks, and agricultural land. The GRABEN 
computer program for the simulation of flow proc- 
esses in running water was adapted in three stages 

to predict water level on the Oder: development of 
a minicomputer version of GRABEN,; investiga- 
tion of the possibility of adapting parameters to the 
model structure; and design of a forecasting model 
for the Eisenhuttenstadt-Kietz section of the Oder. 
The omission of the acceleration components in 
the St. Venant equations enabled GRABEN to be 
used on the minicomputer even for large river 
systems. The aim of the parameter adaptation pro- 
cedure was to select the storage capacity B as a 
function of the water level H for every ‘knot’ 
(measuring point) of the model and the hydraulic 
conductivity A as a function of the water level H(- 
) for every ‘string’ of the model (stretch of water 
between two consecutive ‘knots’) such that H and 
Q (flow) as measured by the model corresponded 
as accurately as possible to actual values. This was 
achieved through a series of approximations, in the 
last phase of which, system output was determined 
not by water levels measured at the Kietz gauge 
but through iteration from calculated water levels 
over a given water-level:flow ratio for the lower 
knots (type 2 limiting condition). The introduction 
of the type 2 condition allowed conceptualization 
of the model without linking it to a hydrological 
model. Accurate agreement of model predictions 
with actual data from previous years was achieved. 
Future development of the model will include the 
introduction of identification procedures free of 
subjectivity for the parameters and broader cover- 
age of water levels and river sections. (Gish-IVI) 
W85-03518 


STOCHASTIC DYNAMIC PROGRAMMING 
MODELS FOR RESERVOIR OPERATION OP- 
TIMIZATION, 

Cornell Univ., Ithaca, NY. Dept. of Environmen- 
tal Engineering. 

J. R. Stedinger, B. F. Sule, and D. P. Loucks. 
Water Resources Research, Vol. 20, No. 11, p 
1499-1505, November, 1984. 5 Tab, 46 Ref. 


Descriptors: *Stochastic process, *Reservoir oper- 
ation, *Optimization, *Aswan, *Egypt, Systems 
analysis, Model studies, Water management, Dy- 
namic programming, Reservoir releases. 


A stochastic dynamic programming model is de- 
veloped which employs the best forecast of the 
current period’s inflow to define a reservoir release 
policy and to calculate the expected benefits from 
future operations. Use of the best inflow forecast as 
a hydrologic state variable, instead of the preced- 
ing period’s inflow, resulted in substantial improve- 
ments in simulated reservoir operations with de- 
rived stationary reservoir operating policies. While 
these results are for a dam at Aswan in the Nile 
River Basin, operators of other reservoir systems 
also have available to them information other than 
the preceding period’s inflow which can be used to 
develop improved inflow forecasts. The point 
stressed is that both stationary and nonstationary 
SDP models can identify better reservoir operating 
policies if better hydrologic state variables are 
employed. A stationary reservoir operating policy 
was obtained that outperformed the corresponding 
nonstationary reservoir operating algorithm which 
employed the preceding period’s inflow as the 
hydrologic state variable. The results illustrate the 
potential value of snowpack, lake level, soil mois- 
ture, groundwater and streamflow information 
likely to be available to improve reservoir oper- 
ations. Stochastic dynamic programming algo- 
rithms only identify the optimal policy within the 
class of policies examined. If policies in the space 
examined fail to make use of such hydrologic 
information, or employ only release targets when 
ending storage targets with constraints on releases 
would be more appropriate, then the best reservoir 
operating policies cannot be identified. (Baker-IVI) 
W85-03551 





Field 2—WATER CYCLE 


Group 2E—Streamflow and Runoff 


SOLUTION OF SURFACE WATER FLOW 
EQUATIONS USING CLEBSCH VARIABLES, 
Technisch Physische Dienst TNO-TH, Delft 
[— eee Simulations Group. 


i) 
Water Resources Research, Vol. 20, No. 11, p 
1650-1658, November, 1984. 3 Fig, 20 Ref. 


Lescriptors: *Streamflow, *Mathematical equa- 
tions, *Clebsch variables, Vertical transport, i 
mechanics, Groundwater, Reservoirs, Vorticity, 
Computers. 


A formulation based on so-called Clebsch variables 
is presented. This formulation is basically equiva- 
lent to a formulation based on the vorticity. How- 
ever, the formulation based on Clebsch variables 
dose not exhibit the disadvantages of the formula- 
ee Oe a 
representation an explicit expression o pres- 
sure is available, this formulation may be consid- 
ered as an extension of the wn hae de potential 
theory for irrotational flow. A groundwater reser- 
voir simulator solving for the pressure, tempera- 
ture, and concentration can, in principle, be ap- 

lied to determine the Clebsch variables describing 
flow i in surface water, thus unifying the mathemati- 
cal description of surface and subsurface hydrolo- 
gy. A computer program based on a formulation 
with Clebsch variables is quite competitive, espe- 
cially for three-dimenisonal calculations where it 
should lead to a _ economical use of the com- 
oy (Baker-IV 
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SUFFICIENT CONDITIONS FOR RIVER ME- 
ANDERING: A SIMULATION APPROACH, 
Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences 

A. D. Howard, and T. R. Knutson. 

Water Resources Research, Vol. 20, No. 11, p 
1659-1667, November, 1984. 6 Fig, 58 Ref. 


Descriptors: *Rivers, *Meanders, *Simulation, 
Model studies, Streamflow, Erosion, Erosion con- 
trol, Channel migration, Banks, Cutoffs. 


A simulation approach is employed to produce 
realistic meandering patterns starting from an ini- 
tially straight channel with small random perturba- 

tions. The model assumes that nominal migration 
rates increase as channel curvature increases but 
reach a maximum when bend radius divided by 
channel width is about 3, with decreasing rates for 
sharper bends, in accord with observations of earli- 
er investigators. It is also necessary to assume that 
local migration rates are a weighted average of 
local and upstream nominal rates, with the weight- 
ing decreasing upstream. The model includes pro- 
visions for neck cutoffs and may be used to fore- 
cast future patterns of channel migration in mean- 
dering streams. Refinements to be made the model 
include selection of appropriate values of adjusta- 
ble model parameters, possible modifications of the 
weighting procedures based on new theoretical or 
empirical information, provision for spatially and 
temporally variable bank resistance, and incorpora- 
tion of procedures for modeling of chute cutoffs. 
(Baker-IVI) 
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ie FLOOD FORECASTING TECH- 
National Technical Univ., Athens (Greece). Dept. 
of Civil Engineering. 


For primary bibliographic entry see Field 4A. 
W85-03708 


ALTERNATIVE APPROACH TO LINEAR AND 
NONLINEAR STABILITY CALCULATIONS AT 
U Col London (Englan 

niversity mdon (England). Dept. of 
Mathematics. 


For primary bibliographic entry see Field 8B. 
W85-03749 ” 


DEVELOPMENT OF  FINITE-AMPLITUDE 
DISTURBANCES IN POISEUILLE FLOW, 
Akademiya Nauk SSSR, Novosibirsk. Inst. Teore- 
ticheskoi i Prikladnoi Mekhaniki 


For primary bibliographic entry see Field 8B. 
W85-03750 


2F. Groundwater 


THREE-DIMENSIONAL GEOLOGIC MAP- 
PING: A BASIS FOR HYDROGEOLOGIC AND 
LAND-USE EVALUATIONS, 

Illinois State Geological Survey Div., Champaign. 
For primary bibliographic entry see Field 8E. 
W85-03272 


ELECTRONIC TRANSDUCER FOR CONTINU- 
OUS WATER LEVEL MONITORING, 
Southern Florida Water Management District, 
Hae on y eibhogra hic Field 7B. 
grap) entry see 
wast 


EFFECTS OF GROUNDWATER GEOCHEMIS- 
TRY ON THE PERMEABILITY OF GROUTED 
FRA 


Memorial Univ. of Newfoundland, St. John’s. 
it. of Earth Sciences. 

J. E. Gale, and E. J. Reardon. 

Canadian Geotechnical Journal, Vol. 21, No. 1, p 

8-20, February, 1984. 16 Fig, 1 Tab, 5 Ref. 


Descriptors: *Permeability, *Groundwater, *Geo- 
chemistry, *Fracture permeability, Granite, Cal- 
cite. 


A granite core containing a natural fracture, ori- 
ented parallel to the core axis, was collected, pre- 
pared, and its permeability measured in a hydro- 
static test cell at different confining pressures. 
After the permeability hysteresis had been re- 
moved by several cycles of increasing and decreas- 
ing confining pressure, grout was placed within the 
fracture plane and allowed to cure for 40 days. 
Distilled water was forced through the sample 
until a significant flow rate developed. The influent 
solution for the sample was changed twice during 
the study to examine the effects of differing con- 
centrations of Ca(HCO3)2 solutions on calcite pre- 
cipitation within the fracture plane. The interac- 
tion of the Ca(HCO3)2 solution with the grout 
material resulted in a decrease in the permeability 
of the fracture plane over several months. At the 
close of the experiments, the sample was removed 
from the hydrostatic cell and opened along the 
fracture plane. The fracture exhibited two discrete 
braided channelways each with an average width 
of 2 mm. Precipitated calcite formed a rind along 
the walls of the channelways averaging 0.25 mm in 
thickness. The quantity of calcite precipitate deter- 
mined from physical measurements was in reasona- 
ble agreement with that calculated using reaction 
rate expressions for calcite precipitation. The re- 
sults of this study suggest the possibility that strate- 
gically located geochemical material could induce 
a geochemical evolution of groundwater within 
poorly grouted fractures, so as to decrease the 
permeability of the fractured rock system. (Au- 
thor’s abstract) 

W85-03416 


IMPACT OF GROUNDWATER ON MINING 
AND UNDERGROUND SPACE DEVELOP- 
MENT IN THE NIAGARA ESCARPMENT 


AREA, 

R. L. Nadon, and J. E. Gale. 

Canadian Geotechnical Journal, Vol. 21, No. 1, P 
60-74, February, 1984. 17 Fig, 3 Tab, 19 Rei 
Ontario Geological Survey grant 92. 


Descriptors: *Niagara Escarpment, *Groundwater, 
*Mining, *Underground space development, Un- 
confined aquifers, Permeability coefficient, Aqua- 
tards, Hydrogeology. 


A field, laboratory, and numerical modelling study 
was undertaken to determine the impact of 
groundwater on mining activities and underground 
development in the Paleozoic rock units of 
Niagara Escarpment near Milton, Ontario. 
Five holes were drilled at a site next to the Duf- 
ferin quarry, penetrating the Amabel dolostone, 


the Reynales dolostone, the Cabot Head shale, the 
Manitoulin limestone, the Whirlpool sandstone, 
and the top part of the Queenston shale. Results of 
hydrogeological field and laboratory tests indicate 
the presence of an unconfined aquifer with an 
se e hydraulic conductivity of 0: 0100002 m/s and 

sandstone aquifer with conductivity of 
0.000005 m/s separated by a shale and limestone 
aquitard having a conductivity of less than 10 to 
the -9 m/s. Numerical model simulations of the 
septate flow system indicate that, for a 2 sq 

underground mine located in the dolostone caj 

rock, the Tnflow rates range from 8 L/s to over 
L/s with significant dewatering of the unconfined 
aquifer occurring within a distance of 1500 m of 
the mine boundaries. Calculations for a hypotheti- 
cal mine located in the Whirlpool and Manitoulin 
Formations gave inflow rates of less than 3 L/s. It 
is concluded that groundwater conditions will not 
interfere with mining operations in either the do- 
lostone unit or in the limestone-sandstone unit but 
could adversely affect subsequent space develop- 
ment in the dolostone unit. (Author’s abstract) 
W85-03417 


SEEPAGE THROUGH TILL FOUNDATIONS 
OF DAMS OF THE EASTMAIN 

LA GRANDE DIVERSION, 

Societe d’Energie de la Baie James, Montreal 
(Quebec). 

J.-J. Pare, N. S. Verma, A. A. Loiselle, and S. 
Pinzariu. 


- OPINACA - 


Canadian Geotechtechnical Journal, Vol. 21, No. 
1, p 75-91, February, 1984. 13 Fig, 5 Tab, 6 Ref. 


Descriptors: *La Grande Complex, *Quebec, 
*Reservoirs, *Seepage, *Dams, *Dykes, Pore pres- 
sure, Permeability coefficient, Anisotropy. 


The EOL (Eastmain - Opinaca - La Grande) diver- 
sion scheme of the La Grande Complex (phase I) 
for the James Bay Hydroelectric development in 
northern Quebec diverts the waters of the East- 
main, Opinaca, and Petite Opinaca Rivers into the 
LG 2 reservoir. The EOL diversion consists of 
four dams and seven dykes about half of which are 
founded for part of their length on overburden 
foundations of variable thickness and consisting of 
heterogeneous deposits of glacial till or sandy and 
silty alluvia. The till core of these zoned embank- 
ments is either placed directly on the till strata or 
extended through the alluvia to the underlying till 
by a core trench. The construction of these em- 
bankments was completed in 1979 and the maxi- 
mum reservoir level achieved in November 1980. 
This paper deals with the seepage pore pressure 
behavior in the overburden foundations, namely, 
dams OA-10B and OA-11 and the dyke OA-8B, 
during and subsequent to the reservoir filling. The 
results of the SS seepage analyses carried 
out by finite element methods are compared with 
the observations. Special attempts are made to 
resolve the long-existing speculations regarding the 
anisotropy of natural deposits. Comments are made 
regarding the effective anisotropy of such deposits 
in the James Bay region and its effect on exit 
gradients and uplift forces, which influence the 
design and safety of dams and dykes. (Author’s 
abstract) 

W85-03418 


STEADY STATE MODEL FOR FLOW IN 
SATURATED-UNSATURATED SOILS, 
Saskatchewan Univ., Saskatoon. Dept. of Civil En- 
gineering. 

A. T. Papagianakis, and D. G. Fredlund. 

Canadian Geotechnical Journal, Vol. 21, No. 3, 
419-430, August, 1984. 16 Fig, 5 Tab, 16 Ref. 


Descriptors: *Seepage, *Saturated soils, *Unsatu- 
rated soils, *Unsaturated flow, Groundwater flow, 
Model studies, Unsaturated zone, Permeability co- 
efficient, Interstitial water, Finite elements. 


A model is proposed describing continuous flow 
between saturated and unsaturated soil. The flow is 
assumed to be two dimensional and under steady 
state conditions. In the unsaturated zone, the coef- 
ficient of permeability is treated as a function of 
pore-water pressure head. The nonlinear differen- 





tial equation governing the flow is solved using an 
iterative finite element scheme. The flow equation 
for an element is derived =e the Galerkin 
weighed residuals method. Sev example prob- 
lems are solved and compared with flow net solu- 
tions. The proposed flow model is superior to 
traditional models, which consider flow only in the 
saturated zone. The results show that the zero 
ressure isobar is not an upper flow boundary. The 
ite element solution is shown to be relatively 
insensitive to the function used to express the 
relationship between the coefficient of permeabil- 
ity and the pore-water pressure head. (Author’s 
abstract 
W85-03424 


GEOCHEMICAL REACTIONS ASSOCIATED 
WITH LOW-TEMPERATURE THERMAL 
ENERGY STORAGE IN AQUIFERS, 

Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
C. D. Palmer, and J. A. Cherry 

Canadian Geotec! ietosk oumneh Vol. 21, No. 3, 
475-488, August, 1984. 16 Fig, 4 Tab, 35 Ref. 
Natural Sciences and _—- Research Coun- 
cil of Canada grant G045 


Descriptors: *Groundwater, *Thermal energy 
storage, *Heat storage, *Geochemistry, Aquifers, 
Scaling, Pipes. 


The geochemical mass transfer model WATEGM- 
SE is used to illustrate by example potential chemi- 
cal reactions that can occur at a hypothetical low- 
temperature thermal energy aquifer storage facili- 
ty. Important processes that control the chemistry 
include heating and cooling of the water, equilibra- 
tion of the pumped water with the atmospheric 
partial pressure of CO2 and O2, and the mixing of 
the injection water with the native groundwater 
during the injection, storage, and recovery cycles. 
For the given example, 0.3 mmol/L of calcite 
would be precipitated under closed system pump- 
ing and heating from 10 to 50 C while a total of 1.9 
mmol/L would be precipitated under the open 
condition. If this calcite were to form scale within 
the facility’s piping then considerable lengths can 
be affected depending on the — rate. Alter- 
natively, if the precipitate is kept in suspension it 
will be transported to the injection well and will be 
filtered out by the aquifer itself. This filtration can 
result in significant decreases in porosity and hence 
permeability in the immediate vicinity of the injec- 
tion well. Mixing of the injection water with the 
native groundwater changes the water chemistry 
and can result in mineral supersaturation or under- 
saturation depending on the composition of these 
waters and the proportions in which they are 
mixed. The effect of mixing on the given example 
is undersaturation with respect to calcite and su- 
persaturation with respect to amorphous Fe(OH)3. 
The pe values in the simulations of mixtures of an 
oxidizing injection water and a reducing native 
groundwater yielded some results with significant- 
ly higher pe values than the oxidizing injection 
water. The use of equilibrium geochemical mass 
transfer models tempered by an understanding of 
their limitations may prove to be an effective tool 
for evaluation of potential chemical reactions asso- 
ciated with low-temperature aquifer thermal 
energy storage facilities. (Author’s abstract) 
W85-03425 


BOREHOLE MEASUREMENTS AND ITS AP- 
PLICATION, SHOWN BY AN EXAMPLE OF 
TWO ARTESIAN WELLS (BOHRLOCHMESS- 
METHODEN UND IHRE EINSATZMOGLICH- 
KEITEN, GEZEIGT AM BEISPIEL ZWEIER 
ARTESISCHER BRUNNEN), 

Bundesversuchs- und Forschungsanstalt Arsenal, 
Vienna (Austria). 

P. Hacker, and J. Ullrich. 

Wasserwirtschaft, Vol. 74, No. 9, p 437-440, Sep- 
tember, 1984. 4 Fig, 4 Ref. 


Descriptors: *Boreholes, *Artesian wells, *Austria, 
Water rights, Wells, Confined aquifers, Ground- 
water. 


Borehole-geophysical measurements of two arte- 
sian wells from different geographical areas but 
with similar geological situations have been carried 


out in Upper Austria and Burgenland. They con- 
tributed to the solution of questions like the inter- 
nal loss of water due to the closing of the well, 
depth of the confined aquifer and the sanding up of 
the uncased borehole when it is not constantly in 
use. Therefore it is necessary to have a precise 
hydrological examination especially for questions 
concerning water rights. (Author’s abstract 
W85-03445 


COMPARISON OF STEADY-STATE LAND- 
DRAINAGE EQUATIONS, 


National Coll. of Agricultural Engineering, Silsoe 
(England). 
C. J. Lovell, and E. G. Yo 


ungs. 
Agricultural Water pinnqemens, Vol. 9, No. 1, 
sont 1984, 10 Fig, 1 Tab, 24 Ref. , 


Descriptors: *Drainage, * equations, 
*Water table gradient, hic analysis, 
Groundwater barriers, Groundwater recharge, 
Drain spacing, Drainage practices. 
The physical assumptions and mathematical ap- 
proximations leading to ten steady-state drainage 
equations for installations of parallel cylindrical 
drains laid above a horizontal impermeable barrier, 
are critically examined. Water-table heights were 
calculated from the equations for a range of depths 
of impermeable barrier and of rainfall rates, using 
the drain’s radius obtained by the hodograph anal- 
ysis for infinite depth of soil. A consideration of 
the available solutions show that the water-table 
height is known with sufficient accuracy for small 
depths of impermeable barrier and for large 
depths, but at intermediate depths the solutions 
lead to an unsatisfactorily large uncertainty in its 
position. Of the drainage equations, Houghoudt’s 
equivalent depth equation, when used with the 
optimum drain radius by the hodograph 
analysis for infinite soil Septh, is the only = — 
giv es results contained mainly within the kn 

unds that result from a consideration of the 
combination of equations. (Author’s abstract) 
W85-03479 


STUDIES ON THE TECHNOLOGY OF UN- 
DERGROUND WATER TREATMENT (UNTER- 
SUCHUNGEN ZU DEN TECHNOLOGIEN DER 
AUFBEREITUNG VON WASSER IM UNTER- 
GRUND), 

—e Wassertechnik, Dresden 
(German 

For primary bibliographic entry see Field 5F. 
W85-03526 


STUDIES ON IRON AND MANGANESE RE- 
MOVAL IN A GROUNDWATER CONDUCTOR 
(UNTERSUCHUNGEN ZUR ENTEISENUNG 
UND ENTMANGANUNG IM GRUNDWASSER- 


LEITER), 

VEB Projektierung Wasserwirtschaft, Erfurt 
(German D.R.). 

For primary bibliographic entry see Field 5F. 
W85-03527 


KINETICS OF IRON OXIDATION DURING 


TIK DER OXYDATION VON EISEN BEI DER 
FILTRATION VON GRUNDWASSER IM 
GRUNDWASSERLEITER), 

Institutul de Stiinte Biologice, Bucharest (Roma- 


nia). 
For primary bibliographic entry see Field 5F. 
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USE OF KRIGGING TO FORECAST FRACTUR- 
ATION OF ROCKS (PREVISION PAR KRI- 
GEAGE DE LA _ FRACTURATION' DES 


ROCHES), 
Montpellier-2 Univ. (France). Lab. d’Hydrogeolo- 


gie. 
M. Razack, and P. Deshons. 
Comptes Rendus Hebdomadaires des Seances Aca- 


demie des Scien Paris, Series II, Vol. 299, No. 
9, p 573-576, September, 1984. 1 Fig, 4 Ref. 


WATER CYCLE—Field 2 
Groundwater—Group 2F 


Descriptors: *Kriging, “Geological fractures, 
Forecasting, Groundwater reservoirs, Aquifers, 
Hydrogeology. 


The possibilities of forecasting rock fracturing by 
kriging are analyzed for the purpose of identifying 
fissured structure in groundwater reservoirs. The 
method was applied to a 16 sq km site on the 
Causse du Larzac, which is in area of Saint- 
Maurice de Navacelles. The geostatistical process- 
ing method proved — and —s fore- 
casting fracturing as well as partic racture 
families related to the reservoir structure. The 
example studied here concerns fractures of the 
por em ng Within the framework of the identifica- 
tion of the structure of reservoir fissures, which 
remains a —— consideration in hydrogeology, as 
is natural, ef mone are important. tatisti- 
cal p in general and kriging in particular 
contribute su! tially to this result. (Moore-IVI) 
W85-03536 


DEFORMATIONS AND STRUCTURE OF RES- 
ERVOIRS IN THE MESOZOIC CARBONATE 
IRTUGAL (EASTERN 


TUGAL (EST DU PLATEAU DE FATIMA)), 
Montpellier-2 Univ. (Trance). Lab. d’Hydrogeolo- 


gie. 

C. Drogue, and C. A. Costa Almeida. 

Comptes Rendus Hebdomadaires des Seances Aca- 
demie des Sciences, Paris, Series II, Vol. 299, No. 
9, p 577-580, September, 1984. 2 Fig, 13 Ref. 


Descriptors: *Geological fractures, *Deformation, 
*Fatima Plateau, *Portugal, Karst, Aquifers, Per- 
meability coefficient. 


In this fractured reservoir, with three tectonic 
phases, the dissolution conduits most often follow 
the main fractures which show several movements, 
some of which are compressive. The fractures 
opened by a stretching and later subjected to com- 

ression, must in some cases maintain a residual 

ydraulic conductivity which permits the develop- 
ment of deep karstification. (Author’s abstract) 
W85-03537 


KRAFLA GEOTHERMAL FIELD, ICELAND; 1. 
ANALYSIS OF WELL TEST DATA, 

California Univ., Berkeley. Lawrence Berkeley 
Lab 


G. S. Bodvarsson, S. M. Benson, O. Sigurdsson, V 
Stefansson, and E. T. Eliasson. 

Water Resources Research, Vol. 20, No. 11, 
1515-1530, November, 1984. 22 Fig, 1 Tab, 39 Ref. 
DOE contract DE-AC03-76SF00098. 


Descriptors: *Krafla Geothermal Field, *Iceland, 
*Geothermal resources, Injection wells, Transmis- 
sivity, Model studies, Reservoirs, Water resources 
development, Scaling, Chemical composition, Well 
tests, Volcanoes. 


The geological setting of the Krafla geothermal 
field in Iceland is described and well test data to be 
used in extensive modeling studies are presented. 
From a hydrogeological standpont, the Krafla geo- 
thermal field is a complex system. The reservoirs 
are primarily two phase, with fractures dominating 
the fluid flow paths. Reservoir temperatures are 
> but chemical composition of the fluids and the 

ts of noncondensible gases cause frequent scal- 
ing problems in many of the wells. The volcanic 
activity at the sites has unfavorably altered the 
chemical composition of the reservoir fluids, thus 
increasing the scaling problems. A detailed analysis 
of injection test data from the Krafla wells has 
been performed. These data are complicated by 
various factors such as wellbore effects, nonisoth- 
ermal effects, two-phase effects, and the fractured 
nature of the reservoir rocks. Theoretical studies 
have been conducted to assess the impact of the 
different complicating factors and a simple model 
for the analysis of the injection test data has been 
developed. The average transmissivity of the 
Krafla reservoirs is 2.0 Dm, with values for most 





Field 2—WATER CYCLE 
Group 2F—Groundwater 


of the wells falling within the range of 1.5-2.5 Dm. 
Thus the transmissivities of the Krafla wells are 
rather similar to one another, but the average value 
is about an order of magnitude lower than those 
reported for most commercially successful geo- 
thermal fields. The analysis also yields high storati- 
vity values for the Krafla wells that are clearly 
indicative of the two-phase nature of the Krafla 
reservoirs. As the storativity is affected by a 
factors, no additional information is readily 
tained from the calculated storativity ~ Pra 
(Baker-IVI) 

W85-03553 


KRAFLA GEOTHERMAL FIELD, ICELAND; 2. 
THE NATURAL STATE OF THE SYSTEM, 
— Univ., Berkeley. Lawrence Berkeley 


os S. Bodvarsson, K. Pruess, V. Stefansson, and E. 
T. Eliasson. 


Wane Resources Research, Vol. 20, No. 11, P 
1531-1544, November, 1984. 21 Fig, 1 Tab, 23 Ref. 
DOE contract DE-AC03-76F00098. 


Descriptors: *Krafla Geothermal Field, *Iceland, 
*Geothermal resources, Model studies, Wells, 
Mass transport, Heat transfer, Condensation, 
Groundwater recharge, Heat loss, Groundwater 
movement, Hot springs. 


A two-dimensional model is developed of the natu- 
ral state of the Krafla geothermal systems that 
matches well all relevant data from the field. The 
model shows that the thermod ic conditions 
of the reservoir system in the old and new well- 
fields are controlled by the upflow zones in Hvera- 
gil and a new wellfield. The lower reservoir in the 
old wellfield and the reservoir in the new wellfield 
are two phase with average vapor saturations of 
10-20% in the fracture system. Fluids from an 
upflow zone recharge the reservoir in the new 
wellfield at a rate of 0.010 kg/s m. The fluids flow 
laterally along a high-permeability fracture zone at 
a depth of about 1 km and mix with fluids from the 
lower reservoir. The fluids mix in a ratio of about 
2:23 with a higher mass flow coming from the 
lower reservoir in the old wellfield. The natural 
fluid flows are lrighest in the Hveragil fault zone 
where about 0.008 kg/s m of high-enthalpy steam 
is discharged to surface springs; the remainder 
recharges the oe reservoir in the old wellfield. 
In the Hveragil fault zone, extensive boiling takes 
place so that lower temperature waters feed the 
upper reservoir. The temperatures in other parts of 
the reservoir system are high, about 300 C at a 
SSS ee oe So oe eee. 
ile convection dominates the heat transfer in 
the system, conductive heat loss through the ca- 
prock is substantial. The heat fluxes from the 
bottom of the reservoir system are estimated at 2.0 
W/sq m. These heat fluxes are small compared to 
the ‘heat flux discharged through surface springs. 
(Baker-IVI) 
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THE GENERATING CAPACITY OF THE 
California Univ., Berkeley. Lawrence Berkeley 


rer primary bibliographic entry see Field 4B. 
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KRAFLA GEOTHERMAL FIELD, ICELAND; 4. 
HISTORY MATCH AND PREDICTION OF IN- 
DIVIDUAL WELL PERFORMAN 

— Univ., Berkeley. Lawrence Berkeley 


For primary bibliographic entry see Field 4B. 
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SOLUTION OF SURFACE WATER FLOW 
EQUATIONS USING CLEBSCH VARIABLES, 
Technisch Physische Dienst TNO-TH, Delft 
(Netherlands). Numerical Simulations Group. 

For primary bibliographic entry see Field 2E. 
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FINITE ELEMENT DUAL MESH METHOD TO 
CALCULATE NODAL DARCY VELOCITIES 
NONHOMOGENEOUS AND ANISOTROPIC 
AQUIFERS, 


Auburn Univ., AL. Dept. of Civil Engineering. 
V. Batu. 


Water Resources Research, Vol. 20, No. 11, p 
1705-1717, 1984. 12 Fig, 5 Tab, 13 Ref. 


Descriptors: *Finite element method, *Darcy’s 
Law, *Groundwater movement, *Aquifer charac- 
teristics, Anisotropic aquifers, Steady flow, Perme- 
ability, Seepage, Porosity. 


Natural porous media, such as confined and uncon- 
fined aquifers, are generally highly nonhomogen- 
eous and anisotropic as compared with man-made 
media such as earth dams and levees. A finite 
element dual mesh method is developed to calcu- 
late the nodal Darcy velocity component in a 
highly nonhomogeneous and anisotropic aquifer of 
constant porosity under steady flow conditions. 
The finite element method is used to calculate the 
total head distribution. The finite difference forms 
of the total head gradients are used to calculate the 
Darcy velocity components. The dual mesh 
method is quite convenient to calculate the nodal 
Darcy velocities with sufficient accuracy. The 
continuity princ = is satisfied to an acceptable 
degree. The results are compared with an analyti- 
cal solution and agreement was excellent. The dual 
mesh method can be applied to any nonhomogen- 
eous and anisotopic porous medium to calculate 
the nodal Darcy velocities. (Baker-IVI) 

W85-03571 


EIGENVALUE SOLUTION CONTINUOUS IN 
TIME TO THE SPATIALLY DISCRETIZED 
SOLUTE TRANSPORT EQUATION IN 
STEADY GROUNDWATER FLOW, 

Drexel Univ., Philadelphia, PA. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 5B. 
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TECHNIQUE OF REINITIALIZATION FOR 
EFFICIENT SIMULATION OF LARGE 
AQUIFERS USING THE DISCRETE KERNEL 
APPROACH, 

Louisiana State Univ., Baton Rouge. Dept. of Civil 
Engineering. 

yor Illangasekare, H. J. Morel-Seytoux, and K. 

L. Verdin 

Water Resources Research, Vol. 20, No. 11, p 
1733-1742, November, 1984. 9 Fig, 38 Ref, 1 
Append. OWRT project B-199-Colorado, grant 
14-34-0001-9109. 


Descriptors: *Aquifers, *Discrete kernel method, 
*Finite element method, *Simulation, Groundwat- 
er movement, Drawdown, Finite difference meth- 
ods, Mathematical equations, Partial differential 
equations. 


The numerical technique of finite differences is 
commonly used to solve the partial differential 
equation describing saturated flow in aquifers 
(Boussinesq equation). This technique uses the 
known initial conditions at the beginning of the 
time step and the net excitations acting on the 
aquifer during the time step to compute the un- 
known heads at the end of the time step. This 
procedure requires the solution of a gene: y large 
system of simultaneous equations (equal to the 
number of nodes) at each simulation time step. 
Such an operation may become very costly for 
types of management problems where generally 
large aquifers have to be simulated numerous times 
ro ee time steps for a long time horizon. A 

—_ which uses the discrete kernel approach 
pe which requires the solution of the saturated 
flow equation for a small scanning grid system for 
a few time steps is presented. These solutions for 
few periods are used to simulate the heads in the 
total aquifer for long time horizons by a simple 
discrete convolution. The capability of the tech- 
nique to handle point excitations and to predict 
point aquifer drawdowns are demonstrated. A cost 
comparison is made between the use of this tech- 
nique and the conventional finite difference tech- 


nique to solve a test aquifer simulation problem. 
(Author’s abstract) 
W85-03574 


GROUNDWATER CONTAMINATION FROM 
AN INACTIVE URANIUM MILL TAILINGS 
PILE: 1, APPLICATION OF A CHEMICAL 
MIXING MODEL, 

— Univ., Berkeley. Lawrence Berkeley 


For primary bibliographic entry see Field 5B. 
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THEORETICAL ANALYSIS OF THE ROLE OF 
GROUNDWATER FLOW IN THE GENESIS OF 
STRATABOUND ORE DEPOSITS. 1. MATHE- 
MATICAL AND NUMERICAL MODEL, 

Johns Hopkins Univ., Baltimore, MD. Dept. of 
Geography and Environmental Engineering. 

G. Garven, and R. A. Freeze. 

American Journal of Science, Vol. 284, No. 10, 
1085-1124, December, 1984. 11 Fig, 2 Tab, 78 Ref. 


Descriptors: *Ore deposits, *Groundwater move- 
ment, *Mathematical models, Gravity, Model stud- 
ies, Computers, Simulation, Sedimentary basins, 
Lead, Zinc, Carbonate rocks, Advection, Disper- 
sion. 


Numerical modeling is used to gain insight into the 
role of groundwater flow in the genesis of ore 
deposits in sedimentary basins. Depending on the 
stage of evolution of a basin, either a compaction- 
drive or gravity-drive fluid-flow system may de- 
veloped. The quantitative examination of the role 
of gravity-driven groundwater flow in ore genesis 
was examined. Special attention was given to lead- 
zinc deposits in carbonate rocks because of their 
importance, but the results have general applica- 
tion to other types of stratabound epigenetic de- 
posits. Numerical modeling techniques were used 
to develop a computer code for simulation of 
regional transport processes along cross sections. 
The finite-element method was applied to solve the 
steady state, fluid flow, and heat transport 

tions, and a moving-particle random-walk 
rithm was developed to predict the advection and 
dispersion of aqueous species. A simulation ap- 
proach provides a demonstration of the numerical 
patterns in modeling ore-forming processes in sedi- 
mentary basins. It confirms the ability of gravity- 
driven flow systems to provide favorable condi- 
tions for ore formation near the edge of a basin. 
(Baker-IVI) 
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THEORETICAL ANALYSIS OF THE ROLE OF 
GROUNDWATER FLOW IN THE GENESIS OF 
STRATABOUND ORE DEPOSITS. 2. QUANTI- 
TATIVE RESULTS, 

Johns Hopkins Univ., Baltimore, MD. Dept. of 
Geography and Environmental Engineering. 

For primary bibliographic entry see Field 2K. 
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EFFECT OF ORGANIC CONTAMINATION 
UPON MICROBIAL DISTRIBUTIONS AND 
HETEROTROPHIC UPTAKE IN A CAPE COD, 
MASS., AQUIFER, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5C. 
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PROTECT AND MONITOR GROUNDWATER, 
Fluor Canada Ltd., Calgary (Alberta). 

For primary bibliographic entry see Field 5G. 
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ADAPTIVE PUMPING TEST ANALYSIS, 
Technical Univ. of Istanbul (Turkey). Dept. of 
— and Water Power. 

Z. Sen. 


Journal of Hydrology, Vol. 74, No. 3/4, p 259-270, 
November, 1984. 5 Fig, 1 Tab, 14 Ref. 





Descriptors: *Pumping tests, Transmissivity, Stor- 


ativity, Groundwater storage, Kalman filter, Esti- 
mation. 


Evaluation of groundwater resources requires ac- 
curate determination of aquifer water-storage and 
water transmission abilities, but conven aqui- 
fer parameter estimations are dependent on the 
analyst’s personal judgement and experience. Aqui- 
fer parameters have been determined adaj tively 
from pumping-test data by employing the 
filter technique, which leads to global estimates 
after sequences of local estimates. The application 
of this technique leads to storativity and transmissi- 
vity estimates after each record of time-drawdown 
data. Each additional drawdown measurement reli- 
ably updates previous estimates by reducing the 
error variance. The procedure avoids type-curve 
matching and sequentially —- estimates of trans- 
missivity and storativity. The procedure is rapidly 
convergent especially for storativity estimates. 
loore- 


W85-03753 


INFLUENCE OF ANISOTROPY ON RELA- 
TIONS BETWEEN ELECTRICAL AND HY- 
DRAULIC PROPERTIES OF AQUIFERS, 

Nebraska Univ.-Lincoln. Dept. of Civil Engineer- 


ing. 

Ww E. = and P. F. Reiter. 

Journal of Hydrology, Vol. 74, No. 3/4, p 311-321, 
a" 1984. 7 Fig, 6 Ref. NSF grant ENG 78 
19408. 


Descriptors: *Anisotropy, *Permeability coeffi- 
cient, TsPorosity, weak on Aquifer layering, 
Conductance, Electrical gp Hydraulic 
properties, Mathematical ones Analytic models. 


Relations between aquifer formation factor and 
hydraulic conductivity are strongly dependent on 
in-situ correlations between | saaagan Pgh hydraulic 
conductivity. A second factor ich influences 
aquifer relations is horizontal layering. The influ- 
ence of aquifer layering was studied with idealized 
analytic and numerical models. For uniform layer- 
ing analytic models are used to demonstrate that 
for inverse correlations between porosity and hy- 
draulic conductivity, the best field relations are 
obtained when the transverse resistance of the 
aquifer is defined by the sounding curve and the 
average transverse resistivity is used in correla- 
tions. When the longitudinal conductance is the 
parameter defined, the influence of aquifer anisot- 
ropy is significant and may introduce scatter in 
field correlations. (Author’s abstract) 
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NEUTRON METER CALIBRATION 
ERROR CONTROL, 

Agricultural Research Service, Temple, TX. 
V. L. Hauser. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 27, No. 3, p 722-728, May/ 
June, 1984. 7 Fig, 8 Tab, 42 Ref. 


AND 


Descriptors: *Neutron meters, *Calibration, 
*Errors, *Soil water, Soil temperature, Measuring 
instruments. 


Modern neutron meters reliably measure soil water 
content. Good accuracy requires an understanding 
of theory, accurate calibration, and knowledge of 
possible errors. The theory is explained along with 
the calibration of one-depth moisture meters. A 
new method for near-surface calibration and 
sources for error are discussed. A small error in 
positioning the probe at a specified depth results in 
significant errors for reading at depths less than 15 
cm on the soil. Significant errors may be intro- 
duced into neutron meter data by temperature 
effects commonly encountered in use. A few 
simple rules are listed to avoid errors caused by 
variations in temperature. (Baker-IVI) 

W85-03375 


TILLED SOIL SUBSIDENCE DURING RE- 
PEATED WETTING, 


Agricultural Research Service, Morris, MN. North 
Central Soil Conservation Research Center 

- me M. L. Wolfe, C. L. Larson, and D. 
Transactions of the American gricul- 
tural Engineers, Vol. 27, No. 3, p 73736 May/ 
June, 1984. 3 Fig, 5 Tab, 5 Ref. 


Descriptors: *Soil water, *Soil properties, *Soil 
subsidence, Permeability coefficient, Leaching, 
Tillage, Rainfall, pe lg Soil density. 


A total of 15.2 cm of water was che without 
raindrop impact energy to six replicates of four 


freshly tilled soils to determine its effect on subsid- 
omits —— rou; 
- col Prove gare: 24 


bulk density, and hydrau- 
'urnace filter material was used 


jap precy mc Microrelief measurements were made 
por nag omy after each of the four water appli- 
a were used to calcu- 

late random ro and bulk density. Soil sam- 
ples were taken for hydraulic conductivity evalua- 
tions. Random roughness and hydraulic conductiv- 
ity decreased with the application or water, while 
bulk density increased. Simple a models 
were developed for weietne each of the param- 
eters as a function of amount of applied water. For 
random roughness the model explained from 90 to 
97% of the variation depending on soil type. For 
bulk density, the model explained 84 to 96% of the 
variation and for hydraulic conductivity the model 
— 57 to 63% of the variation depending on 
il type. (Baker-IVI) 
W85.03377 


SPECTRAL ANALYSIS OF WATER ADVANCE 
IN LEVEL BASINS, 

Agricultural Research Service, Fresno, CA. Water 
Management Research Lab. 

B.R. mn, and S. W. Kite. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 27, No. 3, p 751-761, May/ 
June, 1984. 7 Fig, 1 Tab, 10 Ref. 

Descriptors: *Spectral analysis, *Soil properties, 
*Furrow irrigation, Statistical analysis, Soil water, 
Infiltration, Basins, Spatial distribution. 


The potential of using time or space series statisics 
as a tool for evaluating roy systems was 
investigated. For an alternate furrow irrigation se- 
quence, almost all of the variance in the water 
advance was caused by differences between non- 
wheel furrows and wheel furrows. Little variance 
was attributed to differences among wheel furrows 
or among non-wheel furrows. Where all furrows 
were irrigated, most of the variance in the detrend- 
ed data was due to periodic effects. Variance due 
to random behavior among wheel furrows or 
among non-wheel furrows appeared to be small. 
Compaction of non-wheel furrows increased the 
water advance early in the irrigation season but 
had little or no effect during the latter part. Perio- 
dicity in these data is obvious and questions remain 
concerning this type of analysis where the periodic 
component is not easily detected or is nonexistent. 
The possibility of relating the behavior of the 
sample spectrum to distribution uniformity and 
application efficiency also needs to be investigated. 
(Baker-IVI) 
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UNSATURATED SOIL HYDRAULIC PROPER- 
TIES FROM REDISTRIBUTION OF INJECTED 
WATER, 

Colorado State Univ., Fort Collins. Cooperative 
Extension Service. 

M. Mahmoodian-Shooshtari, L. A. Davis, D. B. 
McWhorter, and A. Klute. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 27, No. 3, p 784-796, May/ 
June, 1984. 5 Fig, 3 Tab, 14 Ref. 


Descriptors: *Soil water, *Soil properties, *Hy- 

draulic p —— Clay, Sand, Injection, Perme- 

— coefficient, Soil water suction, Unsaturated 
low. 


Calculation of flows in unsaturated soils requires 
that the functional relationships among hydraulic 


WATER CYCLE—Field 2 
Water In Soils—Group 2G 


conductivity, solution pressure, and solution con- 
tent be known, but the time and cost involved in 
field measurement of these hydraulic properties is 
substantial, even for a single site, and is often 
prohibitive for multiple locations. An analytical 
i eee a of a matching 
the determination o! pd cme eae in 
the Brooks-Corey K(h) and 500) relationships is 
presented. The method is based upon fitting an 
analytically derived response function to the corre- 
sponding measured one for one-dimensional redis- 
tribution of water injected into the soil. Compari- 
sons of the a values derived by the match- 
ing meth ith those obtained in independent 
experiments on six soils ranging from clay to sand 
are made. Close agreement between hydraulic con- 
ductivities Km and the characteristic suctions Hd 
determined by the two methods was observed. The 
Brooks-Corey parameter, gamma, was less satisfac- 
torily estimated by the matching procedure, prob- 
iow Dani is not sensitive to the 
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SOIL MOISTURE RESPONSES TO CROPPING 
AND TILLAGE ON WESTERN IOWA LOESS 


SOILS, 

Agricultural Research Service, Council Bluffs, IA. 
R. G. Spomer, and T. Hjelmfelt. 

Transaction of the ASAE, Vol. 27, No. 3, p 822- 
826, May/June, 1984. 7 Fig, 10 Ref. 


Descriptors: *Soil water, *Cropping, ‘*Tillage, 
*Loess soils, *lowa, Grass, Corn, Permeability co- 
efficient, Rainfall, Recharge. 


Observations on the Treynor, Iowa, research wa- 
tersheds indicated that soil moisture storage was 
affected more by cropping (grass versus corn) than 
tillage (conventional versus — but neither 
treatment made a significant difference. Continu- 
ous corn grown with conservation tillage or con- 
ventional tillage resulted in no soil moisture stor- 
age difference in the 0 to 0.6 m (0 to 2 ft) depth. 
Soil moisture was slightly greater in the 1.2 to 1.8 
m (4 to 6 ft) zone for conservation tillage com- 
pared to conventional tillage. Results were for an 
8-year period which included wet, droughty, and 
average rainfall years. Average soil moisture 
during the growing season for the grass treatment 
at the 0 to 0.6 m (0 to 2 ft) soil depth was slightly 
less than soil moisture at this soil depth for contin- 
uous conventionally-tilled corn treatment. The soil 
at the 1.2 to 1.8 m (4 to 6 ft) depth under grass was 
slightly more moist than soil at this depth for 
continuous corn with conventional tillage. Soil 
moisture was best correlated with rainfall and crop 
stage; and withdrawal and recharge were most 
apparent in the 0 to 0.6 m (0 to 2 ft) depth of the 
soil. The rapid response of ground water and base- 
flow to precipitation as observed on the loess soils 
in western Iowa was explained by the large hy- 
draulic conductivities previously determined. Ver- 
tical saturated soil water conductivity was shown 
to be about 0.5 cm/min (0.2 in./min) in the loess 
soil and 1 cm/min (0.5 in./min) horizontally in the 
Turton member of the De Forest alluvium. (Au- 
thor’s abstract) 

W85-03391 


SOIL PROPERTIES OF SURFACE MINED 
LAND, 


Oklahoma State Univ., Stillwater. Dept. of Agri- 
cultural Engineering. 

D. M. Silburn, and F. R. Crow. 

Transactions of the ASAE, Vol. 27, No. 3, May/ 
June, 1984. 2 Fig, 6 Tab, 17 Ref. 


Descriptors: *Reclamation, *Soil water, *Oklaho- 
ma, ‘*Permeability coefficient, *Mine wastes, 
Runoff, Bulk density, Soil moisture retention. 


Properties of premined and postmined soil profiles 
were measured on three surface mined areas in 
eastern Oklahoma. Two types of spoil were repre- 
sented in the reclaimed profiles, clay spoil and 
shale spoil. Properties determined were: bulk den- 
sity, moisture retention (at saturation, 0.1 bar and 
15 bar suction), texture, percent coarse fragments, 
and saturated hydraulic conductivity. Coarse frag- 





Field 2—WATER CYCLE 


ments in shale spoil sigificantly reduce the avail- 
able moisture ing capacity and reduce infiltra- 
tion. The 0.1 bar moisture and the mean available 
water content of the shale spoils were signi tly 
ene & ae See Ore ee a 
fragments. t cm root depth, 

available water of the topsoil-covered spoil profiles 
was about 85% of the total available water of the 


Transactions of the ASAE, Vol. 27, No. 4, p 1074- 
1080, July/August, 1984. 6 Fig, 6 Tab, 8 Ref. 


Descriptors: *Evapotranspiration, *Florida, *Ever- 
glades, *Agriculture, *Lettuce, *Water table, Lysi- 
meters, Pan evaporation, Transpiration, Water use 
efficiecy, Biomass. 


Studies of the evapotranspiration (ET) and water 
use efficiency for lettuce in relation to water table 
depth were conducted in nine lysi 


depth. The average daily ET varied from 2.0 to 3.4 
mm/day. The lettuce required about 14 to 24 kg of 
water to luce 1 of fresh biomass, and re- 


prod kg 
quired about 19 to 35 kg of water to produce 1 kg 
of marketable yield. The ratio of ET to the stand- 


around the heading development period, 
then the ratio declined toward the harvest. The 
lettuce grown in the 60 cm water table is as 

as the conventional water table (85 cm). (Author’s 


abstract) 
W85-03399 


GATED 

New York State Coll. of Agriculture and Life 
Sciences, Ithaca. Dept. of Agricultural Engineer- 
ing. 

For primary bibliographic entry see Field 3F. 
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OPTIMAL DRAIN DESIGN FOR ARID, IRRI- 
AREAS, 


TEMPORAL CHANGES OF GROUNDWATER 
PRESSURE IN A NATURAL SLOPE OF NON- 
FISSURED 


CLAY, 
Toronto Univ. (Ontario). Dept. of Civil Engineer- 


ing. 

T. C. Kenney, and K. C. Lau. 

Canadian Geotechnical Journal, Vol. 20, No. 1, p 
138-146, 1984. 10 Fig, 7 Ref. Ministry of Natural 
Resources of Ontario grant GR-113 and Natural 
og Research Council of Canada grant 


*Groundwater pressure, 
*Clay, *Piezometric head, Coefficient of consoli- 
dation, Consolidation theory, Wabi Creek, New 
Liskeard, Ontario, Lake Barlow. 


A field study was made of changes of groundwater 
pressures over a 10 year period in a slope com- 
posed of nonfissured clay having a value of coeffi- 
cient of consolidation c sub v = 0.1 sq m/ day. 
The slope is a portion of the eastern bank of the 
Wabi Creek near New Liskeard, Ontario, located 
within the boundaries of the glacial Lake Barlow. 
Measurements of piezometric levels are reported 
together with calculated annual changes of safety 


factor of the slope. A method is suggested for 
estimating the most severe groundwater pressures 
that a clay slope can be expected to experience; 
except near the ground surface, the groundwater 
pressures remain quite steady. Using this method, 
estimates were made of the minimum expected 
value of safety factor of the slope at the test site. 
Using consolidation theory, predictions were made 
of changes of piezometric levels for the condition 
of zero infiltration based on the postulate that these 

were the direct result of of hy- 

conditions at the ground surface. Esti 

based on consolidation theory, of changes of piezo- 
metric level in soils having similar values of coeffi- 
on a indicate very mer foe ne 
of groundwater pressures to anae of hy ic 
conditions at the ground surface. redictions 
were in it with the field measurements. 
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STEADY STATE MODEL FOR FLOW IN 
SATURATED-UNSATURATED SOILS, 
Saskatchewan Univ., Saskatoon. Dept. of Civil En- 


g. 
For primary bibliographic entry see Field 2F. 
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TRANSPORT OF WATER IN FROZEN SOIL: 
Ill. EXPERIMENTS ON THE EFFECTS OF ICE 
CONTENT, 

Cold Regions Research and Engineering Lab., 
Hanover, NH. 

Y. Nakano, A. Tice, and J. Oliphant. 

Advances in Water Resources, Vol. 7, No. 1, p 28- 
34, March, 1984. 10 Fig, 1 Tab, 5 Ref. 


Descriptors: *Soil water, *Soil water movement, 
*Frozen soil, *Interstitial water, *Ice, Transport, 
Clays, Frozen ground, Water vapor, Soil columns. 


In frozen soil almost all pore liquid water is frozen 
and the total water content is given by the sum of 
unfrozen water content and ice content. The soil 
selected for this study, called Morin clay, was a 
marine-deposited clay. The main experiment con- 
sisted of connecting two long columns of soil with 
the same size and the same dry density. One of 
them was uniformly dry with a negligibly small 
water content, while the other was uniformly wet. 
While the column was maintained at -1 C, water 
was transported from the wet part to the dry part 
across the contact surface between the wet and dry 
soil columns. In another experiment, a 2-mm gap 
was made between the wet and dry columns to 
interrupt the ce oo of water in a liquid phase. 
The cumulative flux of water during a 17 day 
period was reduced by 65% by the air gap and the 
water content in the wet part near x = 0 was about 
20%; thus, the —— of water in vapor phase is 
still significant at this relatively high total water 
content. In frozen soil, ice fills more pore spacc as 
the total water content increases; hence, unlike in 
unfrozen soil where the presence of pore water 
markedly enhances water movement, pore water 
(ice) in frozen soil probably reduces water flow. 
The flux of water in unsaturated frozen soil is 
proportional to the gradient of total water content; 
theoretical justification of this proposed physical 
law was made by the use of the two-phase flow 
theory. The experimental results support the pro- 
posed physical law. (Collier-IVI) 
'W85-03477 


DIFFUSION-BASED SOIL WATER SIMULA- 
TION FOR NATIVE GRASSLAND, 

Department of Agriculture, Ottawa (Ontario). 
Land Resource Research Inst. 

R. De Jong, and H. N. Hayhoe. 

Agricultural Water Management, Vol. 9, No. 1, p 
47-60, June, 1984. 4 Fig, 2 Tab, 28 Ref. 


Descriptors: *Soil water, *Simulation analysis, 
*Saskatchewan, *Grasslands, *Diffusion, Evapo- 
transpiration, Precipitation, Permeability coeffi- 
cient, Hydrologic models. 


A previously developed diffusion-based soil water 


simulation model (Hayhoe, H.N., 1981. Soil Sci., 
Vol. 131, p 334-343; Hayhoe, H.N. and De Jong, 


R., 1982. Computer Simulation Model of Soil 
Water Movement and Uptake by Plant Roots. 
Land Resource Institute, Agriculture Canada, 
Ottawa, 74 pp) was tested under native grassland 
conditions in the semi-arid region of Saskatche- 
wan, Canada. The model, which made extensive 
use of measured soil physical parameters and sea- 
sonal crop growth characteristics, was ‘driven’ by 
daily SS and potential evapotranspiration 
data. Model predictions of crop water use and soil 
water content in the root zone agreed well with 
measured values and a realistic tion of the 
components of actual evapotranspiration was ob- 
tained. By decreasing the lower limit of water 
availability to plant roots during 7 pee a 
better correspondence between meas' and sim- 
ulated water use was obtained, thereby opgutns 
vious work that soil water content at 15,000 cm 
suction does not necessarily represent the 
permanent wilting point. (Author’s abstract) 
'W85-03482 


COMPARISON AND _ SELECTION OF 
FURROW IRRIGATION MODELS, 

Concepcion Univ. (Chile). 

For primary bibliographic entry see Field 3F. 
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IN SITU ESTIMATION OF HYDRAULIC CON- 
DUCTIVITY USING SIMPLIFIED METHODS, 
Montana Agricultural Experiment Station, 
Conrad. Western Triangle Agricultural Research 
Center. 

A. J. Jones, and R. J. Wagenet. 

Water Resources Research, Vol. 20, No. 11, 
1620-1626, November, 1984. 5 Fig, 3 Tab, 13 Ref. 


Descriptors: *Permeabilit,’ coefficient, *Hydraulic 
conductivity, *Soil water 1.ovement, *Soil water, 
Mathematical equations, Spatial distribution, Esti- 
mating equations, Infiltration, Farmington, Utah. 


Adequate and effective management of soil and 
water often necessitates characterization of soil 
hydraulic _— over large areas. If a large 
number of field locations are to be characterized, 
conventional techniques are cumbersome owing to 
logistical considerations. Simplifying assumptions 
about the flow regimes during redistribution of soil 
water after a steady state attained during infiltra- 
tion have produced several approximate methods 
useful in estimating the in situ relationship between 
hydraulic conductivity and water content. Five 
simplified methods of estimating the relationship 
between hydraulic conductivity K and water con- 
tent were compared. Redistribution of water fol- 
lowing constant rate infiltration was monitored for 
a 10 day period at 100 locations and seven depths 
at each location within a 5000 sq m fallow sandy 
loam field at a Utah Agricultural Experiment Sta- 
tion farm in Farmington, Utah. All the methods 
assumed a unit hydraulic gradient during redistri- 
bution and an exponential relationship between K 
and water content. (Baker-IVI) 

W85-03560 


CONCEPTUAL MODEL OF DEEP UNSATU- 
RATED ZONES WITH NEGLIGIBLE RE- 
CHARGE, 

isposal Safety, Inc., Washington, DC. 
B. Ross. 
Water Resources Research, Vol. 20, No. 11, p 
1627-1629, November, 1984. 1 Fig, 7 Ref. NRC 
contract NRC-02-82-047. 


Descriptors: *Infiltration, *Soil water, *Soil water 
movement, ‘*Unsaturated zone, Arid zone, 
Groundwater recharge, Leaching, Water pollution 
control, Groundwater protection, Soil water suc- 
tion, Water vapor, Waste disposal. 


Because of interest in the disposal of hazardous 
wastes, there has been increased attention to the 
movement of water in the very deep unsaturated 
zones of arid areas. The arid areas are distin- 
guished by low rates of recharge to the ground- 
water system. When net recharge is less than about 
0.03 mm/yr, moisture movement in deep unsaturat- 
ed zones at steady state will be dominated by 





upward movement of vapor driven by the geother- 
mal gradient. With zero net recharge there will be 
a downward flow of liquid water equal to the 
upward vapor flux. This will produce a profile of 
suction potential versus depth qualitatively similar 
to that expected if recharge is not negligible. Con- 
—— the existence of a region of uniform 
tential is not in itself evidence of recharge. 
en recharge rates exceed about 0.03 mm/yr, 
pes unsaturated zones at steady state may be 
lyzed by neglecting vapor movement and as- 
suming effective hydraulic conductivity and re- 
charge to be equal. These ideas can be extended to 
stratified media by fairly direct means. Intermittent 
or nonuniform recharge presents a more difficult 
roblem. (Baker-IVI) 
85-03561 


GREEN-AMPT MODEL OF INFILTRATION IN 
A CRACKED SOIL, 

Commonwealth Scientific and Industrial Research 
= Sydney (Australia). Div. of Mineral 


'ysics. 
M. R. Davidson. 
Water Resources Research, Vol. 20, No. 11, p 
1685-1690, November, 1984. 6 Fig, 18 Ref, 1 
Append. 


Descriptors: *Infiltration, *Soil water, *Model 
studies, *Macropores, Soil cracks, Mathematical 
equations, Wetting front. 


The presence of surface-connected macroscopic 
channels (macropores), such as worm holes, root 
holes, or cracks, in soils can be very important as 
preferred flow paths for the vertical transfer of 
water and solutes for the surface. The motion of 
the wetting front in a two-dimensional Green- 
Ampt model of infiltration into a soil containing 
regularly spaced water-filled vertical cracks is 
traced using a stepwise numerical procedure which 
progressively solves an integral equation for the 
velocity at points on the front at each time step. 
Initially, the calculated front exhibits a mushroom- 
ing effect at its base which diminishes both with 
time and as moisture potential becomes more nega- 
tive. The shape of the front is independent of crack 
spacing/depth ratio until the interaction of wetted 
tongues emanating from adjacent cracks. Thereaf- 
ter the front becomes flatter and advances further 
relative to the crack depth, with decreasing crack 
spacing and increasingly negative moisture poten- 
tial. (Baker-IVI) 

W85-03569 


PE-PVC-SUCTION CUP IN SANDWICH CON- 
STRUCTION FOR TAKING SEEPAGE WATER 
SAMPLES, (EINE KUNSTSTOFF-SAUGKERZE 
IN SANDWICHBAUWEISE ZUR GEWINNUNG 
VON SICKERWASSERPROBEN), 

Technische Univ. Muenchen (Germany, F.R.). 
Lehrstuhl fuer Hydrogeologie und Hydrochemie. 
For primary bibliographic entry see Field 7B. 
W85-03592 


ECOLOGICAL EFFECTS OF HEATHER 
BURNING; I. WATER INFILTRATION, MOIS- 
a AND POROSITY OF SUR- 


IL, 
Aberdeen Univ. (Scotland). Dept. of Botany. 
A. U. Mallik, C. H. Gimingham, and A. A. 
Rahman. 


Journal of Ecology, Vol. 72, No. 3, p 767-776, 
November, 1984. 4 Fig, 4 Tab, 42 Ref. 


Descriptors: *Soil moisture retention, *Infiltration, 
*Soil porosity, *Fire, *Heather, *Scotland, Heath- 
lands, Ash, Organic matter, Litter, Pore volume. 


Vegetation fires induce important changes both in 
the soil and in the climate near the ground. Meas- 
urements were made of water infiltration, water 
retention and porosity of soils of burned and un- 
burned plots of heathland in a study area located in 
the Muir of Dinnet National Nature Reserve, Scot- 
land. On the burned plot the rate of infiltration was 
decreased by up to 74% compared to the unburned 
plot. Moisture retention in the soil of the burned 
plot was increased considerably compared to the 
unburned plot. The effect was more pronounced in 


the top 2 cm of soil and decreased with depth. 
Mercury intrusion porosimetry was used to investi- 

te the porosity of the surface layers of soil 
‘ollowing burning of the vegetation. decrease 
in water infiltration on the burned plot may be a 
result of ash particles clogging the soil pores in the 
upper soil layer. The density of larger pores is 
reduced, with a concomitant increase in the densi- 
ty of smaller pores. This reduces the rate of water 
percolation through the soil and increases the 
water retaining capacity. Much of the organic 
matter, litter, and roots at the surface are destroyed 
on the burned plot and this may contribute to the 
reduced pore volume of the surface sample. 


(Moore-IVI) 
W85-03739 


SIMPLIFIED DETERMINATION AND SENSI- 

TIVITY ANALYSIS OF SOIL-MO) RE- 
CURVES AND HYDRAULIC CON- 

DUCTIVITY, 

Thessaloniki Univ., Salonika (Greece). School of 

Technology. 

E. Sidiropoulos, and S. ee. 

Journal of Hydrology, Vol. 74, No. 3/4, p 295-309, 

November, 1984. 11 Fig, 2 Tab, 19 Ref. 


Descriptors: *Permeability coefficient, *Soil mois- 
ture retention, *Sensitivity analysis, Soil water, 
Residual water content, Hydraulic properties. 


A simple algorithm is presented that estimates the 
Fre pa contained in the Van Genuchten ana- 
ytical soil-moisture characteristics curves. No 
graphical estimations are involved and conver- 
gence is rapid. The values obtained from the 
simple algorithm are introduced as starting values 
in a Newton-Raphson minimization procedure 
which yields more accurate evaluations of the pa- 
rameters. The very good approximation offered by 
the simple algorithm is responsible for the small 
number of subsequent Newton-Raphson iterations. 
Based on the final results of the minimization 
scheme an analytical sensitivity analysis is carried 
out with respect to changes induced in the basic 
parameters ‘residual water content’. Soils with a 
wide range of hydraulic properties were subjected 
to the above analysis. It is demonstrated that for 
lower water contents the sensitivity of the hydrau- 
lic conductivity becomes by 2-5 orders of magni- 
tude larger than it is for higher ones. (Author’s 
abstract) 

W85-03755 


NUMERICAL SIMULATIONS OF SOIL- 
WATER FLOW DURING WETTING IN A NON- 
HOMOGENEOUS SOIL, 

Rissho Univ., Tokyo (Japan). Dept. of Geography. 
M. Higuchi. 

Journal of Hydrology, Vol. 74, No. 3/4, p 323-334, 
November, 1984. 4 Fig, 13 Ref. 


Descriptors: *Soil water, *Infiltration, *Wetting, 
*Tokyo, *Japan, Simulation, Mathematical models, 
Richards equation, Soil water movement, Capil- 
lary potential. 


Soil-water movement during rain infiltration and 
redistribution in an actual nonhomogeneous soil is 
studied numerically. The results of numerical simu- 
lations are compared with the data obtained from 
field observations at Kiyose city, Tokyo, Japan, for 
two 3-day periods of observation. Richards’ equa- 
tion is used with capillary potential as a dependent 
variable. Computed profiles agree well with the 
observations though there are some minor devi- 
ations. Possible causes of these deviations might be 
that the following factors are ignored in the com- 
putations: short-circuiting; viscous resistance to air 
flow and compressibilities of air and water; hyster- 
esis of pore water; and instability (fingering) 
during infiltration. (Moore-IVI) 

W85-03757 


2H. Lakes 


ROLE OF PHOSPHATASES IN PHOSPHORUS 
MINERALIZATION DURING DECOMPOSI- 
TION OF LAKE PHYTOPLANKTON BLOOMS, 


WATER CYCLE—Field 2 
Lakes—Group 2H 


Max-Planck-Inst. fuer Limnologie zu Ploen (Ger- 
many, F.R.). 

G. Z. Halemejko, and R. J. Chrost. 

Archiv fur Hydrobiologie, Vol. 101, No. 4, p 489- 
502, October, 1984. 5 Fig, 2 Tab, 22 Ref. 


Descriptors: *Eutrophication, *Phytoplankton, 
*Phosphorus, *Lakes, *Lake Glebokie, *Poland, 
Seasonal variation, Algae, Decomposition, Phos- 
phatases, Cyanophyta, Dynoflagellates. 


The rate of phytoplankton decomposition under 
laboratory conditions which closely simulate the 
natural conditions in the upper layer of the tropho- 
lytic zone of an eutrophic lake, Lake Glebokie, 
Poland. Much attention was given to the transfor- 
mation and mineralization of organic phosphorus 
from decomposing algae and the role of phospha- 
tases and bacteria in these processes. The decom- 
position of seston was a microbiological process 
mediated mainly by bacteria. The decomposition 
of phytoplankton caused the rapid release of a 
considerable amount of inorganic phosphorus to 
the environment. Approximately 80% of the 
microorganisms participating in this decomposition 
— alkaline and acid phosphatases which 
ydrolyzed es compounds in the 
seston and water. Of particular importance in this 
ee was the role of free phosphatases, extracel- 
ularly released to the environment. The rate of 
phytoplankton decomposition depended on the 
species composition of the algae forming it. 
Summer phytoplankton, composed of dinoflagel- 
lates and blue-green algae, was decomposed the 
fastest, the spring and autumn blooms much 
slower. (Baker-IV 
W85-03230 


DIEL VARIATION IN PRIMARY PRODUC- 
TION AND THE VERTICAL DISTRIBUTION 
OF PHYTOPLANKTON IN A POLYHUMIC 
LAKE, 


Helsinki Univ., Lammi (Finland). Lammi Biologi- 
cal Station. 

L. Arvola. 

Archiv fur Hydrobiologie, Vol. 101, No. 4, p 503- 
519, October, 1984. 9 Fig, 3 Tab, 33 Ref. 


Descriptors: *Primary productivity, *Phytoplank- 
ton, *Vertical distribution, *Diel variation, *Lakes, 
*Finland, Nutrients, Light intensity, Temperature 
effects, Chlorophyll a, Biomass, Solar radiation. 


Four 24 hr diurnal experiments were made in a 
small polyhumic lake in southern Finland having a 
shallow, sharp thermocline. The purpose was to 
examine the relationship of the diel variations of 
pri production with the active vertical migra- 
tions of phytoplankton. Primary production, chor- 
ophyll a, phytoplankton biomass, and species com- 
ition were analyzed at different depths of epi- 
imnion at 4 hr intervals. Primary productivity was 
closely correlated with irradiance at the subsur- 
face, while only a slight correlation was at the 
surface. The efficiency of primary production 
varied substantially between different experiments 
and depths, although it was usually higher in 
morning and afternoon than at mid day. Chloro- 
phyll a concentration correlated closely with phy- 
toplankton biomass, but in one experiment chloro- 
phyll concentration increased at the surface and 
subsurface slower in relation to phytoplankton bio- 
mass than in deeper water layers. Some flagellated 
phytoplankton species had diel variations in their 
vertical distributions, but only Cryptomonas ovata 
showed distinctly active vertical migrations, even 
through a 15 C gradient of temperature. A com- 
plex interaction between light intensity and nutri- 
ent concentration seemed to affect the diel primary 
roduction and the vertical distribution of flagel- 
(Baker-IVI) 
W85-03231 


ULTRASTRUCTURE OF LACUSTRINE SEDI- 
MENTING MATERIALS IN THE COLLOIDAL 
SIZE RANGE, 

National Water Research Inst., Burlington (Ontar- 
io). Aquatic Ecology Div. 

For primary bibliographic entry see Field 2J. 
W85-03232 





Field 2—WATER CYCLE 
Group 2H—Lakes 


SPATIAL AND SEASONAL VARIATIONS OF 
TE SOLUBILIZING BA\ IN 
FISH PONDS OF VARYING FISH FARMING 
Kal Univ. (India). of Zoology. 
. Jana, and G. N. Pat 
v fur H “Vol. 101, No. 4, p 555- 
568, October, 1984. 3 Fig, 3 Tab, 18 8 Ref. 


oral boning, “Ina In, *Bectra, Nutr epee ent Spatial 
distribution, Aquaculture, Carp, F 


ponds, 
icant results. About 72% of the variations of 
occurring in water and 78% in sediments were 
attributable to variations in four selected param- 
eters in surface water ead six parameters in bottom 
environments. (Baker-IVI) 
W85-03233 


RE-EXAMINATION OF THE SUBMERGED 
TREE FAUNA IN LAKE KARIBA (SOUTH 
ae AFRICA), 24 YEARS AFTER INUN- 
A’ 5 


oe gg upon Tyne Univ. (England). Dept. of 


Zool 

P. J. Boon. 

Archiv fur Hydrobiologie, Vol. 101, No. 4, p 569- 
576, October, 1984. 3 Fig, 2 Tab, 12 Ref. 


Descriptors: *Lake Kariba, *Africa, *Inverte- 
brates, * *Reservoirs, Trees, Tropical re- 
gions, Aquatic insects, Oligochaetes, Succession. 


The creation of Lake Kariba in the early 1960's led 
o 2 succession of changes thet heve since bern 
found to be characteristic of many tropical man 

made lakes. The flooding of 5,100 3q km of wood- 


land provided new areas for benthic colonization. 
associ 


Adelaide Univ. (Australia). Dept. of Zoology. 
M. C. Geddes. 
Australian Journal of Marine and Freshwater Re- 
search, Vol. 35, No. 4, p 399-415, June, 1984. 8 Fig, 
6 Tab, 44 Ref. 


Descriptors: *Lake Alexandrina, *River Murray, 
*South Australia, *Nutrients, *Light, *Phyto- 
plankton, Turbidity, Light extinction, Algae, Bio- 
mass, Limnology, Phosphorus, Nitrogen, Chloro- 
phyll a, Eutrophicati 


Lake Alexandrina is a shallow, well-mixed fresh- 
water system at the mouth of the River Murray. 
Median water renewal time is 109 days. The lake is 


major tributary the Darling. Based on total phos- 
phorus and total Kjeldahl nitrogen levels, the lake 
is chemically eutrophic-hy hic but the nitro- 
gen to phosphorus ratio is low and levels of filter- 
able and soluble reactive phosphorus and especial- 
ly NO3/NO2-N are often low, suggesting that 
most of the nutrients are in particulate form and 
perhaps unavailable for plant growth. From 1975 
to 1978, the ulotrichous green alga Planctonema 
lauterbornii generally accounted for more than 
95% of algal cells. It was growing under condi- 
tions of low average irradiance in the mixed water 
column. Chlorophyll a varied seasonally, with 
peak values in late spring. The summer drop in 
chlorophyll a correlated with low availability of 
nutrients, especially NO3/NO2-N. Low light 
availability appeared to preclude blue-green algae 
during the present study although blooms were 
recorded in 1965-1967 and 1972-1973. (Author’s 


abstract) 
W85-03242 


SEASONAL STUDIES ON THE ZOOPLANK- 
TON COMMUNITY OF LAKE ALEXAN- 
DRINA, RIVER MURRAY, SOUTH AUSTRA- 
LIA, AND THE ROLE OF TURBIDITY IN DE- 
pn ING ZOOPLANKTON COMMUNITY 


Adelaide Univ. (Australia). Dept. of Zoology. 

M. C. Geddes. 

Australian Journal of Marine and Freshwater Re- 
search, Vol. 35, No. 4, p 417-26, June, 1984. 3 Fig, 
4 Tab, 24 Ref. 


Descriptors: *Lake Alexandrina, *River Murray, 
*South Australia, *Zooplankton, *Turbidity, Co- 
pepods, Cladocerans, Rotifers, Predation, Seasonal 
variation. 


Zooplankton was quantitatively collected from 
Lake Alexandrina from November 1975 until 
March 1978. Twenty-eight species of zooplankton 
were identified, although momentary species com- 
position usually comprised two calanoids, one cy- 
clopoid, from three to six cladocerans and from 
zero to four rotifers. There were no consistent 
patterns in the vertical or horizontal distribution of 
the major zooplankters. Some species, — 
Boeckella triarticulata, Calamoecia ampulla, Bos- 
mina meridionalis, Ceriodaphnia quadrangula and 
possibly Daphnia carinata were perennial, whereas 
Diaphanosoma unguiculatum, Moina micrua and 
Daphnia lumholtzi were seasonal. Zooplankton 
density was relatively high and constant through- 
out the study. The zooplankton community includ- 
ed both large and small species. In Lake Alexan- 
drina, high turbidity may preclude size-selective 
fish predation, allowing the persistence of large 
— while invertebrate predation may be insuf- 
it to remove small species. (Author’s abstract) 
W85-03243 


OVERWINTERING OF MICROCYSTIS AERU- 
GINOSA KUTZ. IN A SHALLOW LAKE, 
National Inst. for Environmental Studies, Tsukuba 
(Japan). Environmental Biology Div. 

N. Takamura, M. Yasuno, and K. Su; 

Journal of Plankton Research, Vol. 6, No. 6, p 
1019-1029, 1984. 7 Fig, 1 Tab, 30 Ref. 


Descriptors: *Microcystis, *Overwintering, *Lake 
Katsumigaura, *Japan, Phytoplankton, Seasonal 
variation, Standing crop, Eutrophication, Photo- 
synthesis, Phycobilin, Chlorophyll, Lake sedi- 
ments. 


Populations of cyanobacteria increase in many 
temperate and tropical lakes with an increase in 
nutrient loading. Microcystis is abundant through- 
out the winter in sediment as vegetative colonies in 
some lakes and reservoirs. Standing crop and pho- 
tosynthetic activity of Microcystis aeruginosa in 
both the plankton and sediment were investigated 
from ‘epmaber 1979 to May 1982 in Lake Kasu- 
migaura, Japan. Lake Kasumigaura has a surface 
ssn of 00-7 on ten ond on coe er aen 
This study was carried out at the center of Takaha- 
mairi Bay, where Microcystis bloomed in dense 
numbers every summer. The number of planktonic 

colonies decreased from early autumn 
to early spring, but increased in the sediment 
during late summer and autumn. Overwintering 
colonies in the sediment were about 100-1000 times 
greater per unit area than those in lake water. No 
photo-inhibition of photosynthesis could be ob- 
served in overwintering Microcystis. The values of 
the initial slopes of photosynthesis-light (P-I) 
curves were similar to those of the summer popula- 
tion, although the maximum photosynthetic rate 
(Pmax) measured at 20 C was lower than that of 
the summer planktonic population. In winter the 
values of Pmax, initial slope of the P-I curve, and 
the ratio of phycobilin to chlorophyll a sorted 
from sediment were higher than in colonies from 
the plankton. Colonies on the sediment may pro- 
vide an inoculum to the plankton. (Moore-IVI) 
W85-03245 


MEASUREMENTS OF  NITRIFICATION 
RATES IN LAKE SEDIMENTS: COMPARISON 
OF THE NITRIFICATION INHIBITORS NI- 
TRAPYRIN AND ALLYTHIO! 
Freshwater Biological Association, 
(England). 

G. H. Hall. 

Microbial Ecology, Vol. 10, No. 1, p 25-36, 1984. 2 
Fig, 4 Tab, 36 Ref. European Economic Commu- 
nity contract ENV. 651 U.K. (H). 


Ambleside 


Descriptors: *Nitrification, *Lake sediments, *Ni- 
trapyrin, *Allythiourea, Ammonia, Nitrates, Sedi- 
ment, Cores, Sample preparation. 


A method of measuring rates of nitrification in 
intact marine sediment cores has been modified 
and adapted for use in freshwater sediments. The 
technique involves subsampling a sediment core 
into mini-cores. Half of these cores are treated 
with an inhibitor of chemolithotrophic nitrification 
and, after incubation, differences in ammonia and 
nitrate concentrations between inhibited and unin- 
hibited systems are calculated. The within-treat- 
ment variability of ammonia and nitrate concentra- 
tions could be reduced by storing the cores over- 
night prior to subsampling. Estimates of the nitrifi- 
cation rate using the difference in ammonia con- 
centrations between the inhibited and uninhibited 
mini-cores were always greater than the rate esti- 
mate using the difference in nitrate concentrations. 
Comparison between the results using the nitrifica- 
tion inhibitors allylthiourea (ATU) and nitrapyrin 
(N-Serve) indicated that the former appeared to 
give larger values for the nitrification rate than did 
the latter. Differences in the efficiency of these 
inhibitors in the control of nitrification under the 
conditions used partly explain these results. Data 
are also presented on the effect of N-Serve and 
ATU on some other nitrogen transformations af- 
fecting ammonia and nitrate concentrations. (Au- 
thor’s abstract) 

W85-03304 


CONTRIBUTION OF NITRIFICATION IN THE 
WATER COLUMN AND PROFUNDAL SEDI- 
MENTS TO THE TOTAL OXYGEN DEFICIT 
OF THE HYPOLIMNION OF A MESOTRO- 
er LAKE (GRASMERE, ENGLISH LAKE 





Pict Biological Association, Ambleside 


(En ; 
G. H. Hall, and C. Jeffries. 
Microbial Ecology, = 10, No. 1, p 37-46, 1984. 2 


Fig, 4 Tab, 30 Ref. Economic Commu- 
nity contract ENV. 651 UK. (A). 


Fn sg *Lake sediments, ‘*Nitrification, 

gen oes *Grasmere, *England, Meso- 
top lakes, Hypolimnion, Chemical reactions, 
lylthiourea, Nitrates, Profundal zone. 


Estimates of in situ nitrifying activity have been 
made in the hypolimnetic water column and sur- 
face 1.0 cm of profundal sediments at 2 sites in 
Grasmere, a mesotrophic lake in the English Lake 
District. Increases of nitrate concentrations were 
used to estimate —— in the water column 
whereas a mini-core ue, involving the use 
of a nitrification inhibitor lylthiourea), was used 
to estimate the rate in surface its. The pat- 
tern of oxygen depletion in the water column was 
used to estimate the maximum depth to which 
sediments affect the overlying water. Nitrification 
ae allan ana i ar tee eles tea 
approximately equal contributions to the total areal 
oxygen deficit and, as a whole, nitrification ac- 
counted for 15-20% of the total oxygen depletion. 
There was no significant difference in oxygen de- 
pletion due to nitrification between the 2 sites. 
Attempts were made, using the nitrification poten- 
tial technique, to determine the depth distribution 
of oe activity in the surface 1.0 cm of sedi- 
— i (Author’s abstract) 


INORGANIC NITROGEN UPTAKE IN OLIGO- 
TROPHIC LAKE TAUPO, NEW ZEALAND, 
Department of Scientific and Industrial Research, 
Taupo (New Zealand). Div. of Marine and Fresh- 
water Sciences. 

For primary bibliographic entry see Field 2K. 
W85-03307 


PARTICULATE ALLOCHTHONOUS INPUTS: 
RELATIONSHIPS WITH STREAM SIZE IN AN 
UNDISTURBED WATERSHED, 

Woods Hole Oceanographic ‘Tnstitution, MA. 
Dept. of Biology. 

M. E. Conners, and R. J. Naiman. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 41, No. 10, p 1473-1484, October, 1984. 
7 Fig, 5 Tab, 29 Ref. NSF grant DEB 81-05677. 


Descriptors: *Streams, *Litter, *Particulates, *Al- 
lochthonous inputs, *Quebec, Forest watersheds, 
Stream order, Vegetation, Riparian zone, Organic 
matter, Floods, Entrainment, Primary productivi- 
ty, Organic carbon. 


Four streams of a pristine boreal watershed in 
eastern Quebec were examined to assess the com- 
position, seasonal pattern, and ash-free dry mass 
(AFDM) of particulate allochthonous input. Study 
sites on streams ranging from first to sixth order 
exhibited significant differences in the t and 
magnitude of litter input. Composition of litterfall 
varied according to vegetation and physical struc- 
ture of the riparian zone. Although the forest in 
the watershed is dominated by conifers, deciduous 
leaves dominated annual budgets and seasonal 
input patterns. Annual litterfall per unit area of 
stream surface declined exponentially with increas- 
ing stream order (r sq = 0.98) from 307-534g 
AFDM/sq n1/yr in a first-order stream to 15-17 g 
AFDM/sq m/yr in a sixth-order stream. Lateral 
inputs of 25-70 g AFDM/sq m/yr were not related 
to stream size, but were strongly influenced by 
riparian structure and entrainment of organic 
matter during spring flooding. Total input per unit 
length increased logarithmically with increasing 
order (r sq = 0.87), approaching 1000 g AFDM/ 
sq m/yr in the fifth- and sixth-order streams. A 
watershed budget calculated from these results es- 
timates a total input of 729 t/yr to streams of this 
673-sq km watershed. When particulate allochth- 
onous input is compared with primary production 
measurements in these streams, 81-95% of the or- 
ganic carbon supplied to the first- and second- 
order streams is allochthonous, but 85-95% of the 
supply to the fifth- and sixth-order streams is au- 


tochthonous. While these trends agree with predic- 
tions of the synthetic continuum model, the impor- 
tance of local effects in the results illustrates the 
need for a more mechanistic approach in allochth- 
ry a ut research. (Author’s abstract) 


INTAKES AS SAMPLING LOCATIONS = 
INVESTIGATING LONG-TERM TRENDS IN 
ZOOPLANKTON POPULATIONS, 

Michigan Univ., Ann Arbor. Great Lakes Re- 
search Div. 

For primary bibliographic entry see Field 7B. 
W85-03311 


NITROGEN CYCLE AND ALGAL GROWTH 
MODELING, 
 saege J and Edd Inc., 


y, Boston, MA. 
a Byrn bibliographic entry see Field 5B. 


CURRENT MEASUREMENTS IN LAKE CON- 
STANCE (STROMUNGEN IM BODENSEE), 
Baden-Wuerttemberg Landesanstalt fuer Umwelts- 
chutz (Germany, F.R.). Inst. fuer Wasser- und 
Abfallwirtschaft. 
E. Hollan. 

Wasserwirtschaft, Vol. 74, No. 7/8, p 366-373, 
July/August, 1984. 8 Fig, 22 Ref. 


Pine ena *Lake Constance, *Germany (Federal 
Republic), *Water currents, Coriolis rng Wind- 
driven currents. 


Wind-induced currents and the hydraulic flow of 
the main tributaries in Lake Constance have been 
measured by means of oceanographical mooring 
systems and the Kiel-Multisonde. Details of the 
dynamical reaction to wind forcing and increased 
inflow are discussed in two cases which show 
clearly the Coriolis effect. Considerable spatial and 
time-di it variations of the current field are 
caused by the transient wind over the lake and the 
irre bottom configuration. Finally, recent 
methods of current measurements in lakes are out- 
lined. (Author’s abstract) 

W85-03438 


FINITE ELEMENT/FINITE DIFFERENCE 
WAVE MODEL FOR DEPTH VARYING 
NEARLY HORIZONTAL FLOW, 

Vermont Univ., Burlington. Dept. of Civil and 
Mechanical Engineering. 

J. P. Laible. 

Advances in Water Resources, Vol. 7, No. 1, p 2- 
14, March, 1984. 12 Fig, 1 Tab, 29 Ref, 1 Append. 


Descriptors: *Wave models, ‘*Finite element 
method, *Finite difference methods, Galerkin finite 
element method, Lakes, Flow characteristics, 
Mathematical studies, Path of pollutants, Model 
studies, Bays. 


A numerical solution for the depth varying nearly 
horizontal flow equations is developed using the 
Galerkin finite element method and a wave equa- 
tion type formulation. This approach allows for 
the simulation of non-steady circulations in shallow 
bodies of water which are free of numerical oscil- 
lation in both the stage solution (i.e. no 2 Delta x 
waves) and in the velocity field. The solution 
variables for the velocity field are the surface and 
near bottom velocities and the surface and near 
bottom gradients (i.e. delta u/delta z) multiplied by 
the depth for each of the cartesian directions. 
Hermitian polynomials are used to define the verti- 
cal structure of the flow while the nine node 
isoparametric quadrilateral is used for horizontal 
discretization. The solution produces u(x, y, z, t), 
vG. y, Z, t), zeta(x, y, t) by an explicit time march- 

scheme for the wave equation and an implicit 
a eme for the momentum equation. Only a two- 
dimension surface grid is required and the option 
exists in the present program to use finite elements, 
finite differences, or a mixed formulation. The 
utility of the model is demonstrated by numerical 
examples for which laboratory results exist and for 
an actual body of water for which current studies 
= B mr being pursued. (Author’s abstract) 
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CARBON CYCLE AND THE RATE OF VERTI- 
CAL ACCUMULATION OF PEAT IN THE MIS- 
SISSIPPI RIVER DELTAIC PLAIN, 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

R. D. Delaune, and C. J. Smith. 

Southeastern Geology, Vol. 25, No. 2, p 61-69, 
October, 1984. 5 Fig, 1 Tab, 28 Ref. 


Descriptors: *Carbon cycle, *Peat, *Mississippi 
River Delta, *Accumulation, *Biomass, Brackish 
water, Sediments, Cycling nutrients, Carbon diox- 
ide, Methane, Marshes, Cesium radioisotopes. 


A large percentage of the annual plant biomass 
production in interdistributary basins of the Missis- 
sippi River delta plain either remains on the marsh 
in the form of organic-rich sediment (peat) or is 
lost to the atmosphere as carbon dioxide and meth- 
ane. Peat is formed due to vertical accretion as the 
marsh surface is maintained relative to a mean 
water level. The rate of accretion determined from 
Cs-137 dating averaged 0.85 cm and 0.95 cm/yr for 
the fresh and brackish peat deposits respectively. 
However, increase in water level, obtained from 
analysis of tide gauge data, was estimated to be in 
order of .60-1.0 cm/yr. The rapid rate of peat 
accumulation (254-296 g C/sq m/yr) is attributed 
to increases in water level due to subsidence result- 
ing from the consolidation of Mississippi River 
deltaic deposits. (Author’s abstract) 

W85-03487 


LIGHT CLIMATE IN THE GIPPSLAND 
LAKES, VICTORIA, 

Victoria Ministry for Conservation, Queenscliff 
(Australia). Marine Science Labs. 

N. J. Hickman, P. E. McShane, and D. M. 

Axelrad. 

Australian Journal of Marine Freshwater Re- 
search, Vol. 35, No. 5, p 517-524, October, 1984. 6 
Fig, 26 Ref. 


Descriptors: *Australia, Victoria, Lake Welling- 
ton, Lake Victoria, Lake King, Lake Gippsland, 
*Light penetration, *Biomass, Phytoplankton, 
Gilvin, Tripton, Chlorophyll, Solar radiation, Par- 
ticulate matter, Lakes. 


Variation in the light climate of Lakes Wellington, 
Victoria and King, Gippsland, (Victoria, Australia) 
occurred both seasonally and between the three 
lakes studied. Absorption of photosynthetically 
active radiation was related primarily to concen- 
tration of non-chlorophyllous particulate material 
(tripton) with dissolved organic material (gilvin) 
and particulate chlorophyll being of lesser impor- 
tance in influencing light climate. Lake waters 
were characterized by selective attenuation of red 
(650-700 nm wavelength) and blue (400-500 nm 
wavelength) quanta with depth. Though most pho- 
tosynthetically active radiation in Lake Wellington 
was removed in the first one m of depth, phyto- 
plankton biomass was higher than in Lake King 
which has more available light. Vertical mixing, 
resulting in periodic exposure of phytoplankton to 
surface light levels, is suggested as a mechanism 
whereby the relatively high phytoplankton bio- 
mass of Lake Wellington is maintained. (Author’s 
abstract) 

W85-03495 


STUDIES OF THE HYDROBIOLOGY OF A 
WESTERN 


VESTING OF THE AQUATIC VEGETATION, 
C. M. Finlayson, T. P. Farrell, and D. J. Griffiths. 
Australian Journal of Marine Freshwater Re- 
search, Vol. 35, No. 5, p 525-536, October, 1984. 4 
Fig, 4 Tab, 31 Ref. 


Descriptors: Queensland, *Australia, Lake Moon- 
darra, *Aquatic plants, *Plant growth, Macro- 
phytes, Biomass, Hydrilla, Potamogeton, Nitrogen, 
Heavy metals, Copper, Lead, Zinc, Phosphorus, 
Water pollution treatment, Biological treatment, 
Lakes. 
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The biomass of aquatic plant species and the stand- 
ing of submerged species were estimated in 
Lake from 1977 to 1979. In July 1978, 
the biomass of Salvinia molesta exceeded 53,000 t 
fresh weight, with a density of 167 t/ha (0.81 kg 
dry wt/sq m). Hydrilla verticillata reached a maxi- 
mum density of almost three g dry wt/sq m and 
Potamogeton crispus more than double that densi- 
ty. Photosynthetic activity of a range of species 
was high, and was still detectable at water depths 
allowing only very low light penetration. Organic 
nitrogen concentrations were high (0.91 - 4.37% 
dry wt), and phosphorus (0.07 - 0.47% dry wt) 
appeared to be a limiting factor for growth of the 
— plants. Heavy metal concentrations varied 
wi 


ies, location and season but, although 
generally highe than world-wide ‘mean’ values 
48 micro g/g copper, 11 micro 
micro g/g zinc), were signi 
of aquatic hytes in heavily 
ronments. H. verticillata was more e! 
molesta in removal of nitrogen, phosphorus, and 
zinc, whereas for copper and lead the reverse was 
true. The potential for using this property of the 
aquatic plants and subsequent harvesting in order 
to remove nutrients and metals from the lake is 
also discussed. (Author’s abstract) 
W85-03496 


137CS DIFFUSION IN THE HIGHLY ORGAN- 
IC SEDIMENT OF HIDDEN LAKE, FRASER 
ISLAND, QUEENSLAND, 

Australian National Univ., Canberra. Environmen- 
tal Geochemistry Group. 

T. Torgersen, and M. E. Longmore. 

A ian Journal of Marine and Freshwater Re- 
search, Vol. 35, No. 5, p 537-548, October, 1984. 7 
Fig, 2 Tab, 25 Ref. 


Descriptors: ‘*Cesium radioisotopes, *Hidden 
Lake, *Fraser Island, *Australia, *Carbon radioiso- 
topes, *Lake sediments, *Organic matter, Lead 
radioisotopes Lakes, Diffusion, Bioturbation, Ad- 
sorption, Absorption, Sediment-water interfaces, 
Mathematical models. 


The vertical distribution of Cs-137 (originating 
from nuclear fallout since 1954) in the highly or- 
ganic sediment of Hidden Lake was found to be 
inconsistent with C-14 and Pb-210 data. Mathemat- 
ical models of bioturbation indicate that this mech- 
anism cannot explain the discrepancy. Diffusive 
migration of Cs-137 was modelled using the experi- 
mentally determined value approximately equal to 
140 for the distribution coefficient, K sub D, of Cs- 
137 in Hidden Lake sediment. Cs-137 is diffusing in 
the sediment at an effective rate of circa 0.000001 
sq cm/s due to the low value of K sub D. The 
diffusive mechanism was further modified by ad- 
sorption or absorption at or near the sediment- 
water interface. (Author’s abstract) 

W85-03497 


PHYTOPLANKTON DIVERSITY IN INLAND 
WATERS OF DIFFERENT TROPHIC STATUS, 
Tsukuba Univ. (Japan). Inst. of Biological Sci- 
ences. 

Y. Ogawa, and S. Ichimura. 

lapanese Journal of Limnology, Vol. 45, No. 3, p 
173-177, July, 1984. 4 Fig, 15 Ref. 


Descriptors: *Trophic level, *Phytoplankton, 
*Species diversity, Eutrophication, Population dy- 
namics, Cyanophyta. 


Phytoplankton diversity in 23 water bodies of dif- 
ferent trophic status was evaluated by the Shannon 
index. Phytoplankton diversity was low in very 
oligotrophic waters. In increased as the trophic 
state moved to a mesotrophic condition, and high 
values of more than 3 bits/cell were obtained in 
both mesotrophic and slightly eutrophic waters. 
The diversity was reduced in eutrophic waters, 
and the lowest values of 0.16 to 0.31 bits/cell were 
obtained in eutrophic and hypereutrophic waters. 
The phytoplankton diversity was affected by the 
number of component phytoplankton taxa and the 

hytoplankton composition. The richness was low 
in oligotrophic waters, 4-7 genera, and high in 
eutrophic waters, but it decreased significantly in 
hypereutrophic waters. Although richness in- 


creased in highly eutrophic waters, the payto- 
plankton diversity decreased. The reduction of di- 
versity may be caused by less stable equitability in 
water samples. In eutrophic and hypereutrophic 
waters, the phytoplankton assemblage consisted 
primarily of blue-green algae such as Microcystis 
which lead to a low diversity. (Baker-IVI) 
W85-03506 


PHOSPHATE EXCHANGE BETWEEN LITTO- 
RAL SEDIMENTS AND OVERLYING WATER 
IN AN OLIGOTROPHIC NORTH-TEMPER- 
ATE LAKE, 

McGill Univ., Montreal (Quebec). Dept. of Biol- 


ogy. 

wi. Twinch, and R. H. Peters. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 41, No. 11, p 1609-1617, November, 
1984. 6 Fig, 3 Tab, 58 Ref. 


Descriptors: *Phosphates, *Cycling nutrients, 
*Lake sediments, “*Oligotrophic lakes, *Lake 
Memphremagog, *Ontario, *Vermont, Nutrients, 
Sediments, Littoral zone, Algae, Aerobic condi- 
tions, Sediment-water interfaces. 


The soluble phosphate equilibrium between aero- 
bic sediment and overlying water was examined in 
intact cores of marginal sediment and water from 
Lake Memphremagog. Radiotracer experiments 
demonstrated a dynamic phosphate exchange be- 
tween sediments and water under steady-state con- 
ditions. Perturbations of this equilibrium in batch 
and continuous-flow systems show that aerobic 
sediment can act as a phosphate source or sink, 
depending on the phosphate concentration of the 
overlying water. The existence of an oxidized mi- 
crozone on the sediment surface does not preclude 
phosphate release when concentrations in the over- 
lying water drop below the equilibrium concentra- 
tion. Under natural conditions, soluble reactive 
phosphorus concentrations in the surface waters of 
Lake Memphremagog are always lower than the 
equilibrium concentrations measured in this study. 
This suggests that aerobic marginal sediments may 
serve as a phosphate source in lakes where algal 
demand maintains low levels of soluble phosphate 
in the water. (Author’s abstract) 

W85-03599 


IMPORTANCE TO MUSSELS OF THE 
BENTHIC BOUNDARY LAYER, 

Department of Fisheries and Oceans, St. Andrews 
(New Brunswick). 

D. J. Wildish, and D. D. Kristmanson. 

Canadian Journal Fisheries and Aquatic Sciences, 
Vol. 41, No. 11, p 1618-1625, November, 1984. 3 
Fig, 5 Tab, 14 Ref 


Descriptors: *Mussels, *Seston, *Boundary layers, 
*Ecology, Hydrodynamics, Mollusks, Aquatic ani- 
mals, Feeding activities, Adenosine triphosphate. 


Populations of the blue mussel Mytilus edulis (Lin- 
naeus, 1758) and horse mussel Modiolus modiolus 
(Linnaeus, 1758) were examined to determine 
whether feeding activities deplete the sestonic food 
supply. The experiments were conducted in a 5-m- 
long by 50-cm-wide flume in which a turbulent 
boundary layer flow was created. The seston con- 
centration was measured both as ATP content and 
numbers of bacteria by acridine orange staining 
technique on separate subsamples of seawater. 
Sampling locations were at the flume inlet and at a 
point 3.6 m downstream (outlet). Four of the five 
—— experiments with blue mussels had sig- 
nificant ATP-seston depletion but no reduction in 
bacterial numbers at the outlet sampling location. 
Of three replicated experiments with horse 
mussles, two had significant ATP-seston depletion 
and all three had significantly fewer bacterial num- 
bers at the outlet sampling location. These results 
provide direct evidence in support of the hypothe- 
sis that seawater hydrodynamic factors may be 
critical in determining the food supply available to 
suspension-feeding animals; the results confirm cir- 
cumstantial evidence on this point obtained from 
field observations by previous investigators. Ex- 
perimental verification of seston depletion is a nec- 
essary, but not sufficient, step in establishing that 
suspension-feeding animals may be food limited as 


required by the trophic group mutual exclusion 
hypothesis. (Author’s abstract) 
W85-03600 


QUANTIFICATION OF WOOD HABITAT IN 
SUBTROPICAL COASTAL PLAIN 

Georgia Univ., Athens. Dept. of Entomology. 

J. B. Wallace, and A. C. Benke. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 41, No. 11, p 1643-1652, November, 
1984. 3 Fig, 5 Tab, 45 Ref. NSF grant DEB- 
8104427. 


Descriptors: *Ecology, *Aquatic habitats, *Snags, 
*Streams, *Ogeechee River, *Black Creek, *Geor- 
gia, Stream banks, Ecology, Snag removal. 


To assess the importance of woody debris in two 
relatively unaltered Coastal Plain streams in the 
southeastern United States, a line intersect tech- 
nique, developed by foresters, was used to estimate 
volume, mass, surface area, and spatial distribution. 
The ash-free dry mass of in-channel woody materi- 
al was 6.5 kg/sq m of stream channel bottom in the 
sixty-order Ogeechee River and 5.0 kg/sq m in the 
fourth-order Black Creek. Most wood is located 
near the erosional bank in these meandering 
streams. These wood mass estimates are much 
higher than expected for middle-order streams and 
are similar to those from several small headwater 
streams in other regions. Due to their very low 
slopes (< 0.02%), these streams appear to have 
insufficient stream power to move large woody 
materials. Snag, or woody, habitat is the major 
stable substrate in these sandy-bottomed streams 
and is a site of high invertebrate diversity and 
productivity. In-channel snag surface area per 
square metre of channel bottom was 0.249-0.433 sq 
m in the Ogeechee and 0.191-0.379 sq m in Black 
Creek, depending on the hydrograph stage. With 
invertebrate biomass of 6.6 dry mass/sq m of snag 
surface, this results in an invertebrate biomass of at 
least 1.88 g/sq m of channel bottom. Wood is also 
important to fishes, providing a rich source of 
invertebrate food, habitat, and cover. In addition 
to its obvious biological role, wood enhances the 
ability of a stream to process and conserve nutrient 
and energy inputs and has a major influence on the 
hydrodynamic behavior of the river. The quantifi- 
cation of wood habitat seems mandatory to assess 
past or potential impacts of snag removal on eco- 
system processes in low-gradient streams. (Au- 
thor’s abtract) 

W85-03601 


PHOSPHORUS FLUX THROUGH EPILIMNE- 
TIC ZOOPLANKTON FROM LAKE ONTARIO: 
RELATIONSHIP WITH BODY SIZE AND SIG- 
NIFICANCE TO PHYTOPLANKTON, 

Waterloo Univ. (Ontario). Dept. of Biology. 

W. D. Taylor. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 41, No. 1, p 1702-1712, 10 Fig, 3 Tab, 
39 Ref. 


Descriptors: *Phosphorus, *Cycling nutrients, 
*Epilimnion, *Zooplankton, *Lake Ontario, *Phy- 
toplankton, Plankton, Nutrients, Isotope studies. 


The flux of phosphate through epilimnetic zoo- 
plankton from Lake Ontario was measured by 
adding labeled PO4 into whole lakewater, monitor- 
ing its accumulation by zooplankton over 48 h, and 
then measuring its release when animals were re- 
turned to unlabeled lake water. Phosphorus uptake 
was calculated as the sum of accumulation and 
release rates. The 10 species examined ranged in 
size from 36-micro m Codonella cratera to 1-mm 
Daphnia retrocurva. Phosphorus uptake rates of 
herbivorous zooplankton ranged about 200-fold 
and increased with body size within and among 
species, although not proportionally. Among spe- 
cies, there was a pronounced allometry, with 
smaller species having much higher rates per unit 
size. This allometry is similar to that described for 
other metabolic parameters and body size. There 
was no tendency for smaller species to release a 
greater fraction of the label they took up. These 
results suggest that the biomass of zooplankton 
consuming a given phytoplankton production will 





be much smaller if small zooplankton dominate, 
and therefore, this phosphorus sink will be much 
smaller. Further, the flow of phosphorus to higher 
trophic levels may be reduced. The result of 
changing the zooplankton size-distribution may be 
to change the amount of spring total phosphorus 
available to summer phytoplankton. (Author’s ab- 
stract) 

W85-03606 


UPPER LIMIT OF PHYTOPLANKTON PRO- 


PRODUKTION IN NATURLICHEN GEWAS- 
Institut fuer Wasserwirtschaft, Berlin (German 


H. Baumert, and D. Uhlmann. 

Wissenschaftliche Zeitschrift der Humboldt-Uni- 
versitat zu Berlin. Mathematisch-Naturwissens- 
chaftliche Reihe, Vol. 33, No. 4, p 390-392, 1984. 1 
Fig, 12 Ref. 


Descriptors: ‘*Productivity, | *Phytoplankton, 
*Mathematical equations, Solar radiation, Light 
penetration, Eutrophication, Respiration. 


Mathematical equations were developed which de- 
scribe maximal phytoplankton production in natu- 
ral waters. The quantitative dependence of this on 
the optical characteristics of the water column is 
important due to the close link between production 
and eutrophication. Net production (Pi sub n) is 
seen as the difference between gross production, 
which is determined by quantum yield, and respira- 
tion. For given figures for biomass concentration 
and depth of homogeneity of the water, there is an 
optimal rate of respiration that leads to maximal Pi 
sub n. The in ity devised to describe Pi sub n 
includes the following factors: the intensity of pho- 
tosynthetically active radiation (PAR) immediately 
below the water surface; and a vertical light-sub- 
duing coefficient composed of absorption through 
pure water, plus absorption through suspended 
matter, plus absorption through ‘yellow matter’ 
coefficients. The maximal daily integral of PAR is 
about 13 MJ/sq m/day. The equations correspond- 
ed well to actual data. (Gish-iVI) 

W85-03611 


BEHAVIOUR OF DISSOLVED SILICA 
DURING THE MIXING OF RIVER AND SEA 
WATERS IN TOKYO BAY, 

Tokyo Univ. of Fisheries (Japan). Lab. of Marine 
Chemistry. 

A. Kamatani, and M. Takano. 

Estuarine, Coastal and Shelf Science, Vol. 19, No. 
5, p 505-512, November, 1984. 3 Fig, 25 Ref. 


Descriptors: *Silica, *Mixing, *Tokyo Bay, 
Kg Seasonal variation, Aluminium, Diatoms, 
jays. 


The behavior of dissolved silica was studied in 
Tokyo Bay during six surveys in 1979 and 1980. 
The data from late spring and mid-summer samples 
showed concave mixing curves of silica versus 
salinity, whereas for the winter samples a simple 
conservative dilution curve was obtained. Plots of 
particulate silicon to particulate aluminium showed 
that even for winter samples as well as summer 
ones there were some processes removing silica 
from solution. The processes could not be ade- 
quately explained by adsorption onto suspended 
solids. The data are indicative of uptake by dia- 
toms as the principal removal mechanism. Most of 
the diatom skeletons settled to the bottom where 
dissolution was rapid. The silica-salinity curves in 
this study thus demonstrate an apparent removal 
process for dissolved silica. This is because during 
summer the displacement rate of biogenic silica 
from a unit water column to the bottom as fecal 
pellets or by sinking is greater than the supply rate 
of dissolved silica by the action of diffusion and 
mixing of bottom water enriched with dissolved 
silica whereas in winter these rates are reasonably 
balanced. (Author’s abstract) 

W85-03632 


DISSOLVED CHROMIUM IN THE ST. LAW- 
RENCE ESTUARY, 


Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). Atlantic Oceanographic Lab. 

For primary bibliographic entry see Field 2L. 
W85-03633 


PRIMARY PRODUCTION OF PHYTOPLANK- 
TON IN THE OLIGOHUMIC KITKA LAKES IN 
IORTHERN 


N FINLAND, 
Oulu Univ. (Finland). Oulanka Biological Station. 
P. Kankaala, S. 


. . ten, . 
Aqua Fennica, Vol. 14, No. 1, p 65-78, 1984. 6 Fig, 
2 Tab, 31 Ref. 


Descriptors: *Kitka lakes, *Finland, *Primary Pa 

ductivity, *Phytoplankton, Chlorophyll a, Phos- 

ene Nitrogen, Seasonal variation, Ice cover, 
utrients, Humus. 


The primary production of phytoplankton, the 
chlorophyll a content and the tes rm of water 
were investigated weekly during the iceless period 
in the Kitka lakes (lat. 66 degrees 15’ N, long. 29 
degrees 00’ W) in 1981 and 1982. During the 
iceless period of 4-5 months, the ecosystem of the 
lakes is adapted to effective production and nutri- 
ent utilization. In the northeastern oligohumic 
basin the annual primary production was 17 g/sq 
m/a in both of the study years, while in the south- 
western basin influenced by humus-containing 
waters and waste waters it was 23 g C/sq m/a in 
1982. The corresponding total P pew gry concen- 
trations were 6-12 micro-g P/I and 11-17 micro-g 
P/1. In late winter, the mineral nitrogen concentra- 
tion of the water was 150 micro-g N/I, but during 
the relatively high primary production prevailing 
immediately after the break-up of the ice, mineral 
nitrogen was depleted almost completely, and it 
remained at a low level for the rest of summer. 
The phytoplankton production is restricted by the 
ice cover, which persists Te in the lake; during 
the iceless period the level of production is deter- 
mined by the rate of mineralization of the nutri- 
ents. (Author’s abstract) 

W85-03680 


SEASONAL AND COMPARATIVE ASPECTS 
OF CHEMICAL STRATIFICATION IN SOME 
TROPICAL CRATER LAKES, ETHIOPIA, 
Addis Ababa Univ. (Ethiopia). 

R. B. Wood, R. M. Baxter, and M. V. Prosser. 
Freshwater Biology, Vol. 14, No. 6, p 551-573, 
December, 1984. 15 Fig, 31 Ref. 


peg: on *Crater lakes, *Chemical stratifica- 


tion, * mal variation, *Ethiopia, *Lake Pawlo, 
*Lake Bishoftu, *Lake Aranguadi, *Lake Kilotes, 
Stratification, Wind, Mixing, Phytoplankton, Ther- 
mal properties. 


Water samples were taken from four crater lakes, 
all between 1870 and 2000 m altitude, in Ethiopia: 
Lake Pawlo, Lake Bishoftu, Lake Aranguadi and 
Lake Kilotes. Measurements of oxygen, pH, phos- 
phate, nitrate, nitrite, hydroxylamine, ammonium 
and sulfide were made during 1964, 1965 and 1966 
at fairly regular intervals. The seasonal pattern of 
the dynamics of these chemical constituents relates 
closely to the pattern of thermal stratification and 
mixing. Interactions between the chemical con- 
stituents are examined and comparisons are made 
between the four lakes which differ widely in their 
depth, exposure to wind and standing crops of 
phytoplankton. The vertical distribution of the 
chemical constituents is used to help define the 
limits of circulation of surface waters. Seasonality 
in the tropics where variation in day-length and 
ambient temperature may be quite small is a much 
more subtle phenomenon than occurs in temperate 
zones. Thermal control of the seasonal chemical 
preformance of Lake Pawlo is demonstrated and 
biological events may be related. Such control is 
gradual during the deepening of the mixed zone 
and more profound at periods of turnover. The 
same applies to Lake Bishogtu. Lake Aranguadi 
also fits the Pawlo pattern, although extremely 
high algal crops tend to accentuate the biological 
effects superimposed on the basic thermally con- 
trolled chemical events. The thermal pattern is 
exaggerated by morphometric factors such as the 
considerable protection from wind. With near-uni- 
form thermal and chemical conditions, and little 
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change in day-length, Lake Kilotes is a much more 
typical, shallow tropical type lake in which diurnal 
changes are likely to be more significant than 
seasonal ones. (Moore-IVI) 

W85-03683 


DIEL AND SEASONAL PHYSICO-CHEMICAL 
FLUCTUATIONS IN A SMALL NATURAL 
WEST AFRICAN LAKE, 

Waterloo Univ. (Ontario). Dept. of Biology. 

L. Hare, and J. C. H. Carter. 

Freshwater Biology, Vol. 14, No. 6, p 597-610, 
December, 1984. 10 Fig, 3 Tab, 34 Ref. 


Descriptors: *Opi Lakes, *Nigeria, *Seasonal vari- 
ation, *Diel variation, *Physicochemical proper- 
ties, Limnology, Stratification, Climate, Wind, 
Water temperature, Water circulation, Air temper- 
ature, Water depth. 


The Opi Lakes are located in the West African 
Guinea Savanna region near its southern border 
with the coastal forest. Opi Lake A is typical of 
lakes in the area with the exception that it has no 
permanent surface inlet and consequently fluctu- 
ates seasonally in depth. Opi Lake experiences a 
distinct seasonality in weather, largely related to 
the north-south movements of a broad discontinu- 
ity between dry and humid air masses. The waters 
of Opi Lake were very dilute (15-24 micro-S/cm at 
25 C) and somewhat acid (pH 6.0-6.5), probably a 
result of the highly leached lateritic soils in its 
small drainage basin. Annual minimum water tem- 
peratures were recorded during the early dry 
season, which may be attributed to the influence of 
the Harmattan winds (dry, northerly winds) on the 
lake and the absence of pronounced rainy season 
flooding. The smallest temperature differences be- 
tween surface and bottom waters occurred in the 
early morning. A diel cycle of daytime thermal 
stratification and complete or near-complete night- 
time destratification occurred throughout the year. 
During the dry season, when prevailing winds 
were strong and lake depth shallow, night-time 
destratification was accompanied by deep circula- 
tion. In the rainy season, when prevailing winds 
were weak and lake depth was greatest, deep verti- 
cal circulation apparently did not take place, as 
evidenced by anoxia in near-bottom waters. The 
cycle of stratification and circulation in Opi Lake 
is similar to that found in some Ethiopian crater 
lakes, but is the reverse of that found in most 
tropical lakes for which a seasonal stratification 
period is known. The pattern observed in Opi Lake 
appears to result from seasonal differences in lake 
depth, wind and air temperature. (Moore-IVI) 
W85-03685 


DOWNSTREAM INCREASE IN THE ABUN- 
DANCE AND HETEROTROPHIC ACTIVITY 
OF SUSPENDED BACTERIA IN AN INTER- 
MITTENT CALCAREOUS HEADSTREAM, 

Hull Univ. (England). Dept. of Plant Biology. 
R. Goulder. 

Freshwater Biology, Vol. 14, No. 6, p 611-619, 
December, 1984. 6 Fig, 2 Tab, 23 Ref. 


Descriptors: *Bacteria, *Heterotrophic activity, 
*Headwaters, *Mill Beck, *England, Aquatic 
plants, Springs, Intermittent streams, Calcareous 
streams, Groundwater, Culverts, Streambeds. 


Suspended bacteria in running waters bring about 
the heterotrophic degradation of dissolved and 
particulate organic matter and hence, where there 
is organic pollution, assist in the self-purification 
process. Samples were collected at the principal 
source of Mill Beck (near Market Weighton, Eng- 
land), at 200 m intervals downstream to 1600 m 
and at the center of Crunkhill Spring basin. The 
concentration of total bacteria was determined by 
the acridine-orange direct-count method. Concen- 
tration of total bacteria and heterotrophic activity 
(as turnover rate for glucose assimilation) in the 
water of the intermittent spring-fed calcareous 
headstream increased with distance from the 
source. This increase was gradual rather than step- 
wise and might be due to release of bacteria from 
submerged vegetation and the stream bed, and to 
input of terrestrial bacteria with groundwater. The 
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increment per unit length of stream was greatest in 
summer when aquatic vegetation was most abun- 
dant and discharge was low. When the stream was 
partly dry, isolated peaks of suspended bacteria 
occurred and there was no regular downstream 
increase. Crunkhill Spring, which upwelled into a 
natural basin, consistently contained more suspend- 
ed bacteria than the principal source, which was an 
artificial culvert. The level of suspended bacteria 
at the extreme source of spring-fed calcareous 
streams may therefore depend on the physical 
layout; streams with an artificial culvert or pipe- 
source may initially contain fewer bacteria. 
(Moore-IVI) 
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EFFECTS OF PHOSPHORUS AND NITROGEN 
ENRICHMENT ON THE PHYTOPLANKTON 
IN A TROPICAL RESERVOIR (LOBO RESER- 
VOIR, BRAZIL), 

Universidade Estadual Paulista, Botucatu (Brazil). 
Inst. Basico de Biologia Medica : — 

R. Henry, J. G. Tundisi, and P. R. 

Hydrobiologia, Vol. 118, No. :. ; ti 185, No- 
vember, 1984. 2 Fig, 4 Tab, 43 Ref. 


Descriptors: *Lobo Reservoir, *Brazil, *Phospho- 
rus, *Nitrogen, *Phytoplankton, Tropic zone, Lim- 
iting nutrients, Algal growth, Nitrates, Nitrites, 
——— _ Chlorophyll a, Carotenoids, Sus- 
pended solids. 


Phosphorus may have a limiting effect for phyto- 
plankton growth in temperate lakes and reservoirs, 
but in the tropics nitrogen also seems to be a 
critical nutrient. The effects of enrichment with 
phosphate (0-500 micro-g/l) and forms of nitrogen 
(nitrate, nitrite, ammonia and urea) (0-3500 micro- 
g/l) on the phytoplankton growth were studied in 
surface water samples collected from Lobo Reser- 
voir (Brazil) in July. After 14 days in situ incuba- 
tion, the following variables were measured: sus- 
pended matter, chlorophyll a, cell concentrations 
and carotenoid:chlorophyll. Enrichment effects 
were tested through multivariate analysis of eleven 
hypotheses. Phosphate alone caused no significant 
effects, but enrichment with nitrogen caused a 
substantial increase in the growth of phytoplank- 
ton. Comparison between the different forms of 
nitrogen showed insignificant effects after their 
additions with 350 micro-g/1 and in combination 
with phosphate. When nitrogen was added in large 
quantities (3,500 micro-g/1), significant differences 
between the nitrogeneous forms were found, with 
urea causing the strongest effect. In July, nitrogen 
clearly was the primary limiting factor to algal 
growth in Lobo Reservoir. (Moore-IVI) 
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EFFECT OF NITROGEN AND FIBER CON- 
TENT ON THE DECOMPOSITION OF THE 
WATERHYACINTH (EICHHORNIA CRAS- 
SIPES (MART.) SOLMS), 

Center for Marine Biotechnology, Fort Pierce, 


FL. 

T. A. DeBusk, and F. E. Dierberg. 

Hydrobiologia, Vol. 118, No. 2, p 199-204, No- 
vember, 1984. 2 Fig, 3 Tab, 26 Ref. 


Descriptors: *Water hyacinth, *Decomposition, 
*Nitrogen, *Fiber, *Florida, Aquatic plants, Ma- 
crophytes, Plant composition, Nutrient removal 
ponds, Nutrients, Roots, Aerial tissues, Biomass. 


Variability in decomposition rates of aquatic ma- 
crophytes may be related to differences in plant 
composition. Water hyacinth decomposition was 
measured in situ at two locations in south-central 
Florida. Site 1 was Lake Washington, a mesotro- 
phic lake with inorganic nitrogen-poor waters. Site 
2, in Coral Springs, was a domestic wastewater 
treatment facility in which water hyacinth-filled 
ponds were used as a nutrient removal system for 
secondarily treated domestic sewage. The total 
nitrogen concentration in the sewage lagoon water 
was 7-fold higher than that at Lake Washington. 
High nitrogen (2.8%), low fiber (49%) water hya- 
cinth aerial tissues collected from the eutrophic site 
decomposed more rapidly than low nitrogen 
(1.3%), high fiber (58%) aerial tissues collected 
from the nutrient-poor site. Roots (65% fiber) de- 


composed much more slowly than aerial tissues 
(49% fiber). Because the biomass distribution 
(aerial/root) and nitrogen and fiber content of 
water hyacinths fluctuate both seasonally and with 
nitrogen availability, considerable temporal and 
site-to-site variability in decomposition dependent 
processes exists in aquatic systems infested by this 
species. (Moore-IVI) 
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SIZE-FRACTIONATION OF NATURAL PHY- 
LANKTON COMMUNITIES IN NUTRI 


TOP’ 

ENT BIOASSAY STUDIES, 

California Univ., Davis. Div. of Environmental 
Studies. 

J. L. Lane, and C. R. Goldman. 

Hydrobiologia, Vol. 118, No. 2, p 219-223, No- 
vember, 1984. 3 Fig, 21 Ref. 


Descriptors: *Nutrients, *Bioassay, *Size-fraction- 
ation, *Phytoplankton, *Lake Tahoe, ‘*Crater 
Lake, *California, Oligotrophic lakes, Algae, Size 
classes, Lake management. 


Lake management policies based on regulating nu- 
trient sources or availability are the most practical 
means of controlling algal populations. A number 
of methods have been devised to determine nutri- 
ent deficiency in lakes including a variety of labo- 
ratory and in situ nutrient enrichment bioassay 
methods. Size-fractionated nutrient bioassays can 
provide valuable information about community nu- 
trient requirements which would not be evident 
when viewing the community as a homogeneous 
unit. This is demonstrated with several examples 
from bioassays performed for two ultraoligotro- 
phic systems - Lake Tahoe, California and Crater 
Lake, Oregon. Size-fractionation can reveal statis- 
tically significant stimulation of subdominant phy- 
toplankton size classes when the total community 
response is insignificant. The degree and type of 
nutrient deficiency may vary between size classes. 
Phytoplankton communities at different depths 
may be deficient in the same nutrient but the 
particular size class exhibiting this deficiency may 
differ. (Moore-IV 
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SIGNIFICANCE OF INTERNAL LOADING TO 
LAKE PHOSPHOROUS BUDGETS, 

For primary bibliographic entry see Field SB. 
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PHOTOSYNTHETIC ACTIVITY OF CHLORO- 
PHYLL A IN FRESHWATER PLANKTON, 
Akademiya Nauk SSSR, Leningrad. Zoologiches- 
kii Inst. 

V. V. Bul’on. 

Doklady Biological Sciences, Vol. 274, No. 1-6, p 
27-29, July, 1984. 3 Fig, 1 Tab, 14 Ref. 


Descriptors: *Phytoplankton, *Chlorophyll a, 
*Photosynthesis, *Mongolia, Lakes, Reservoirs, 
Mathematical equations. 


Use of the assimilation number as a measure of the 
photosynthetic activity of chlorophyll a has been 
studied in many bodies of water and is frequently 
used in computational methods for determining the 
photosynthetic rate of plankton. The ratio between 
the planktonic photosynthetic rate and chlorophyll 
a content in lakes of northern and temperate lati- 
tudes is considered. Two methods, the oxygen and 
the radiocarbon methods, have been developed to 
determine the photosynthetic rate of plankton and 
are widely used in nearly equal measure in hydro- 
biological studies. Data for 16 lakes in Mongolia 
are presented. In fresh bodies of water of northern 
and temperate latitudes the average daily assimila- 
tion number is close to 30 micro-g C/micro-g/day 
or to 2 micro-g C/micro-g/hr, and is virtually 
independent of the chlorophyll a concentration. 
(Baker-IVI) 
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APPLICATION OF A PRIMARY PRODUC- 
TION MODEL TO EPIPHYTIC ALGAE IN A 
SHALLOW, EUTROPHIC LAKE, 


George Mason Univ., Fairfax, VA. Dept. of Biol- 
ogy. 

R. C. Jones. 

Ecology, Vol. 65, No. 6, p 1895-1903, December, 
1984. 7 Fig, 1 Tab, 55 Ref. NSF grants DEB- 
19777, ENV 77-10188, and DEB 78-10690. 


Descriptors: *Lake Wingra, *Wisconsin, *Algal 
growth, *Eutrophic lakes, *Primary productivity, 
Algae, Littoral zone, Biomass, Photosynthesis, 
Light intensity, Mathematical equations. 


Epiphytic algae are important in lakes as sources of 
primary production, competitors for light and nu- 
trients with macrophytes and phytoplankton, and 
food sources for littoral invertebrates. A modifica- 
tion of Fee’s phytoplankton model (Fee, E. J. 1973. 
Journal of the Fisheries Research Board of Canada 
30:1447-1468.) was used to calculate the produc- 
tion of algae erga on the submersed macro- 
phyte Myriophyllum spicatum in shallow, eutro- 
phic Lake Wingra, Wisconsin. The model involved 
integration of four basic relationships using time- 
and depth-stepped difference equations. These four 
relationships are depth distribution of algal bio- 
mass, photosynthesis per unit biomass as a function 
of light intensity, irradiance-depth relationship, and 
diurnal variation in surface irradiance. Epiphyte 
production in the littoral zone of Lake Wingra was 
29-38 g/sq m/yr, putting the lake at the lower 
range of reported values. The lower production 
values resulted from less dense weedbeds rather 
than lower density of epiphytes. Algal biomass 
defined the upper bound for production, while 
irradiance levels on each day determined actual 
production by decreasing this potential by varying 
degrees. The fact that algal biomass alone was 
responsible for most of the seasonal variation in 
epiphyte production suggests that care should be 
taken in accurately measuring both depth and areal 
distributions of algal biomass when assessing epi- 
phyte production. The importance of epiphytes to 
total primary production in Lake Wingra was 
rather minor. (Baker-IVI) 
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INFLUENCE OF PH ON TERMINAL CARBON 
METABOLISM IN ANOXIC SEDIMENTS 
FROM A MILDLY ACIDIC LAKE, 

Wisconsin Univ.-Madison. Dept. of Bacteriology. 
T. J. Phelps, and J. G. Zeikus. 

Applied and Environmental Microbiology, Vol. 
48, No. 6, P 1088-1095, December, 1984. 5 Fig, 5 
Tab, 40 Ref. 


Descriptors: *Hydrogen ion concentration, *An- 
aerobic digestion, *Lake sediments, *Knaak Lake, 
*Wisconsin, Acid lakes, Bacteria, Anoxic condi- 
tions, Methanogenesis. 


The transformation of hydrogen and various one- 
and two-carbon metabolites during organic decom- 
position in anoxic environments is performed by 
terminal bacterial trophic groups. Carbon and elec- 
tron flow pathways and the bacterial populations 
responsible for transformation of H2-CO2, for- 
mate, methanol, methylamine, acetate, glycine, 
ethanol, and lactate were examined in sediments 
collected from Knaack Lake, Wisconsin. Knaack 
Lake is a small meromictic lake whose bottom 
waters and sediments are permanently anoxic, 
devoid of detectable sulfate, and remain at a tem- 
perature of 4 C. Methane was produced predomi- 
nantly from acetate, and only 4% of the total CH4 
was derived from CO2. Methanogenesis was limit- 
ed by low environmental temperature and sulfide 
levels and more importantly by low pH. Increasing 
in vitro pH to neutral values enhanced total meth- 
ane production rates and the percentage of CO2 
transformed to methane but did not alter the 
amount of C-14 CO2 produced from C-14 labeled 
acetate (about 24%). Methanogenesis from acetate 
and both heterolactic- and acetic acid-producing 
fermentations were important to the anaerobic di- 
gestion process. The microbial population appears 
limited by the in situ pH, but it is nevertheless 
adapted to carbon mineralization at lower rates 
and with higher pool sized of acidic metabolites. 
(Moore-IVI) 
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ASSESSING PHYTOPLANKTON AND BAC- 
TERIOPLANKTON PRODUCTION DURING 
EARLY SPRING IN LAKE ERKEN, SWEDEN, 
Uppsala Univ. (Sweden). Limnologiska Institu- 
tionen. 

R. T. Bell, and J. Kuparinen. 

Applied and Environmental Microbiology, Vol. 
48, No. 6, p 1221-1230, December, 1984. 3 Fig, 7 
Tab, 73 Ref. Swedish Natural Science Research 
Council grant B-BU 3083-105. 


Descriptors: *Phytoplankton, *Bacteria, *Primary 
productivity, *Lake Erken, *Sweden, Plankton, 
Diatoms, Algae, Biomass, Carbon radioisotopes, 
Tritium, Bacterial growth. 


The spring development of both phytoplankton 
and bacterioplankton was investigated between 18 
April and 7 May 1983 in mesotrophic Lake Erken, 
Sweden. By using the lake as a batch culture, the 
aim was to estimate, via different methods, the 
production of phytoplankton and bacterioplankton 
in the lake and to compare these production esti- 
mates with the actual increase in phytoplankton 
and bacterioplankton biomass. The average water 
temperature was 3.5 C. Of the phytoplankton bio- 
mass, > 90% was the diatom Stephanodiscus 
hantzchii var. pusillus, by the peak of the bloom. 
The C-14 and O2 methods of estimating primary 
production gave equivalent results (r = 0.999) 
with a photosynthetic quotient of 1.63. The theo- 
retical photosynthetic quotient predicted from the 
C/NO3N assimilation ratio was 1.57. The total 
integrated incorporation of (C-14) bicarbonate into 
particulate material (> 1 micro-m) was similar to 
the increase in phytoplankton carbon determined 
from cell counts. Bacterioplankton increased from 
0.5 x 10 to the 9th to 1.52 x 10 to the 9th cells/liter 
(about 0.5 micro-g of C/liter/day). Estimates of 
bacterioplankton production from rates of tritiated 
thymidine incorporation were ca. 1.2 to 1.7 micro- 
g of C/liter/day. Bacterial respiration, measured 
by a high-precision Winkler technique, was esti- 
mated as 4.8 micro-g of C/liter/day, indicating a 
bacterial growth yield of 25%. The bulk of the 
bacterioplankton production was accounted for by 
algal extracellular products. Gross bacterioplank- 
ton production (production plus respiration) was 
20% of gross primary production, per square 
meter of surface area. There was no indication that 
bacterioplankton production was underestimated 
by the tritiated thymidine incorporation method. 
(Author’s abstract) 
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MICROCYSTIS AERUGINOSA AND UNDER- 
WATER LIGHT ATTENUATION IN A HYPER- 
TROPHIC LAKE (HARTBEESPOORT DAM, 
SOUTH AFRICA), 

National Inst. for Water Research, Pretoria (South 
Africa). 

R. D. Robarts, and T. Zohary. 

Journal of Ecology, Vol. 72, No. 3, p 1001-1017, 
November, 1984. 10 Fig, 3 Tab, 33 Ref. 


Descriptors: *Hartbeespoort Dam, *South Africa, 
*Light attenuation, *Microcystis, Hypertrophic 
lakes, Primary productivity, Phytoplankton, 
Algae, Population dynamics, Chlorophyll a, Strati- 
fication, Mixing. 


Underwater light attenuation, primary productivi- 
ty and phytoplankton dynamics were studied in the 
hypertrophic Hartbeespoort Dam. Microcystis aer- 
uginosa dominated the phytoplankton population 
during most of the year. Nitrogen and phosphorus 
availabilities were always in excess of algal re- 
quirements. Green light (550 nm) penetrated fur- 
thest and blue light (443 nm) the least. The eupho- 
tic zone (zeu) depth (1% PAR) ranged between 0.6 
m and 6.4 m (x = 3.7 m) and surface chlorophyll 
alpha concentrations ranged betweeen 3.4 mg/cu 
m and 1000 mg/cu m in 1982-83. The bulk of the 
chlorophyll was usually contained within the 
upper 4 m of the water column. The chlorophyll a 
concentration was a major factor determining un- 
derwater light attenuation. Changes in Microcystis 
aeruginosa colony size moderated the effect of 
chlorophyll a concentration on attentuation. The 
euphotic zone depth increased when colony size 
increased and decreased when colony size de- 
creased. Primary productivity, measured by uptake 


of C-14 CO2, ranged between 46.3 mg C/sq m/h 
and 2290 mg C/sq m/h in 1982-83. Production was 
usually restricted to the u 4 m of the water 
column (maximum depth 22-32 m) due to the verti- 
cal stratification of the phytoplankton and algal 
self-shading. Pri production was significantly 
correlated with chlorophyll a concentration. It is 
proposed that two major reasons for the domi- 
nance of M. aeruginosa of the phytoplankton popu- 
lation in this hypertrophic lake which is subject to 
low wind speeds are the ability of the alga to 
maintain itself in the upper part of the water 
column and the increase in colony size as the 
population accumulates at the surface with any 
decrease in mixing and turbulence. (Author’s ab- 
stract) 
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DIFFERENTIAL PERFORMANCE OF 
CLEOME GYNANDRA L. (C4) AND C. SPE- 
CIOSA L. (C3) UNDER WATER, STRESS AND 
RECOVERY, 

Sri Venkateswara Univ., Tirupati (India). Dept. of 
Botany. 

U. D. J. Kumar, R. Saraswathy, and V. S. R. Das. 
Environmental and Experimental Botany, Vol. 24, 
per 4, p 305-310, November, 1984. 2 Fig, 3 Tab, 17 
Ref. 


Descriptors: *Plant growth, *Water _ stress, 
*Cleome, Plants, Leaves, Water potentials, Photo- 
synthesis, Leaves, Water potential, Stomatal con- 
ductance. 


Changes were investigated in leaf water status, net 
soap gt stomatal conductance and the 
levels of two solutes, sugars and proline, in the two 
species of the genus Cleome. The res; patterns 
during water stress and recovery of Cleome gyn- 
andra L. and Cleome speciosa L. were studied. 
Leaf water potential in both species changed little 
in the first 2 days of the stress period. There was 
no noticeable influence of water stress in the leaf 
water potential, RWC, and net photosynthesis in 
C. gynandra until day 4 after induction of water 
stress in contrast to a greater reduction of these 
parameters in C. speciosa from day 2 of stress 
induction. Stress onset was sooner in C. speciosa 
than in C. gynandra. The former attained its criti- 
cal water potential on day 7 while the latter at- 
tained the critical water potential on day 9. The 
decrease in stomatal conductance and net photo- 
synthesis was correlated with the decrease in leaf 
water potential and RWC. The accumulation and 
decrease of solutes comprising soluble sugar and 
proline were more pronounced in C. speciosa sug- 
gesting that the solute levels are related to water 
stress sensitivity. (Baker-IVI) 

W85-03219 


EFFECTS OF CORN STALK ORIENTATION 
AND WATER CONTENT ON PASSIVE MICRO- 
WAVE SENSING OF SOIL MOISTURE, 
National Aeronautics and Space Administration, 
Greenbelt, MD. Hydrological Sciences Branch. 
For primary bibliographic entry see Field 7B. 
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EFFECTS OF CO2_ ENRI AND 
WATER STRESS ON GROWTH OF LIQUI- 
DAMBAR STYRACIFLUA AND PINUS TAEDA 
SEEDLINGS, 

Duke Univ., Durham, NC. Dept. of Botany. 

L. C. Tolley, and B. R. Strain. 

Canadian Journal of Botany, Vol. 62, No. 90, p 
2135-2139, October, 1984. 4 Tab, 12 Ref. NSF 
grants DEB 78-23640, DEB 81-19442 and DEB 80- 
21312. 


Descriptors: *Carbon dioxide, *Water stress, *Pine 
trees, *Sweetgums, Seedlings, Plant growth, 
Drought, Biomass. 


Mathematical growth analysis techniques were 
used to assess the possible interactive effects of 
atomspheric carbon dioxide enrichment and water 
stress on growth and biomass partitioning of Liqui- 
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dambar styraciflua L. (sweetgum) and Pinus taeda 
L. (loblolly pine) seedlings. Plants were grown 
from seed under 1000 micro-mol/sq m/s photosyn- 
thetic photon flux density at CO2 concentrations 
of 350, 675, and 1000 micro-L/L for 56 days. At 
this time, half the seedlings in each CO2 treatment 
had water withheld until plant water potentials 
reached about -2.5 MPa in the most stressed plants, 
while the remaining plants were well watered. At 
the end of the drying cycle, stressed plants were 
returned to well-watered conditions for a 14-day 
recovery period. The greatest effects of water 
stress on growth were seen following the recovery 
period and were most severe for sweetgum seed- 
lings grown at the lowest CO2 concentration. For 
sweetgum seedlings in particular, the reduction of 
early seedling growth following exposure to a 
period of drought under normal atmospheric CO2 
concentration was ameliorated by growing plants 
under elevated CO2, primarily because of mainte- 
nance of greater net assimilation rates following a 
period of stress. The data presented here suggest 
that a doubling of atmospheric CO2 concentration 
would enable sweetgum seedlings to become estab- 
lished in drier sites which are currently dominated 
by loblolly pine seedlings. (Author’s abstract) 
W85-03319 


DROUGHT RESPONSE OF GRAIN LEGUMES 
UNDER IRRIGATION GRADIENT: II. PLANT 
WATER STATUS AND CANOPY TEMPERA- 


TURE, 

International Rice Research Inst., Los Banos, 
Laguna (Philippines). Multiple Cropping Dept. 

R. K. Pandey, W. A. T. Herrera, and J. W. 
Pendleton. 

Agronomy Journal, Vol. 76, No. 4, p 553-557, 
July/August, 1984. 5 Fig, 21 Ref. 


Descriptors: *Leaves, *Water potential, *Canopy 
temperature, *Legumes, *Drought resistance, 
Mungbeans, Soybeans, Peanuts, Cowpeas, Vegeta- 
ble crops, Crop production, Water stress. 


A great need exists in semiarid or tropical areas to 
include food legumes in rice (Oryza sativa L.) 
based cropping systems during the post monsoon 
or dry season. The seed of these legumes provide 
needed protein for the prevalent high starch diets. 
Mungbean (Vigna radiata L.), cowpea (Vigna un- 
guiculata L.), soybean (Glycine max L.), and 
peanut (Arachis hypogea L.) are four short-season 
legumes receiving attention. The purpose of this 
research was to compare their drought responses 
on a medium-deep Tropudalf soil by using a line- 
source sprinkler irrigation system. This paper pre- 
sents findings on plant water status and canopy 
temperature and their relationships to yield. Plant 
water status was determined with a pressure cham- 
ber and canopy temperature with an infrared ther- 
mometer. Plants exhibited leaf water potentials be- 
tween 1300 to 1400 h of -1.20 MPa in mungbean, - 
1.40 MPa in cowpea, -1.41 MPa in soybean, and - 
0.67 MPa in peanut in the dry regimes 60 days 
after emergence. Seasonal leaf water potential was 
closely related to canopy temperature in all four 
legumes. Increasing water stress decreased leaf 
water potential and increased canopy-air tempera- 
ture differences (delta T). The seasonal cumulative 
leaf water potential and delta T during crop 
growth were negatively correlated with yield and 
may be useful for selecting crop species for 
drought prone areas. Peanut had a higher leaf 
water potential and maintained a lower canopy 
temperature than the other species. (Author’s ab- 
stract) 
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EFFECT OF MOISTURE STRESS ON SEED 
GROWTH IN SOYBEANS, 

Georgia Univ., Athens. Dept. of Agronomy. 
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July/August, 1984. 1 Fig, 3 Tab, 26 Ref. 


Descriptors: *Soybeans, *Water stress, *Seeds, 
*Crop production *Drought resistance, Vegetable 
crops, Legumes, Crop yield, Moisture stress. 





Field 2—WATER CYCLE 
Group 2i—Water In Plants 


The growth of an individual soybean (Glycine max 
(L.) Merr.) seed is an important part of the yield 
production process. An understanding of the effect 
of environmental factors on the growth of individ- 
ual seeds is needed to enhance our understanding 
of the effect of the environment on yield. So: 
were grown in the field cn a Maury silt loam soil 
mixed, mesic Typic Paleudalfs) for 3 years 


: iod (estimated 
ao Gage umn quawes cnge 13 2 kx] ox HE) wen 
shortened by the severe stress treatment in 1979 
en 1981 (statistically significant only in 1979), and 
tnere was a trend for the period of R5 to R7 to be 
shortened by late stress in 1980 and 1981. The data 
suggest that the rate of individual seed growth is 
less sensitive to moisture stress than other plant 
processes. The seed filling period was more sensi- 
tive to moisture stress than seed growth rate and 
the effect of moisture stre3s on the duration of seed 
fill may be one way that stress reduces soybean 
yield. (Author’s abstract) 
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MODIFICATION OF COTTON WATER RELA- 
TIONS AND GROWTH WITH MEPIQUAT 
CHLORIDE, 

Texas Agricultural Experiment Station, Lubbock. 
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CORN IRRIGATION SCHEDULED BY TENSI- 
OMETER AND THE LAMBERT MODEL IN 
THE HUMID SO’ 


UTHEAST, 
Georgia Coastal Plain Experiment Station, Tifton. 


J. E. Hook, E. D. Threadgill, and J. R. Lambert. 
Agronomy Journal, Vol. 76, No. 4, p 695-700, 
July/August, 1984. 2 Fig, 6 Tab, 12 Ref. 


Descriptors: *Corn, *Irrigation practices, *Tensio- 
meters, *Model studies, Evapotranspiration, Tran- 
spiration, Evaporation, Soil water, Crop produc- 
tion. 


A need for a grower acceptable irrigation schedul- 
ing technique was brought about by rapid expan- 
sion in irrigated land in the Southcast. A modified 
Jensen-Haise evapotranspiration formula was 
adapted into an irrigation scheduling and forecast- 
ing model for this region. The purpose of this 
study was to determine if the Lambert model was 
as effective as tensiometer scheduling in meeting 
irrigation needs of field corn (Zea mays L.). Corn 
was grown in seven replicated field experiments 
and two nonreplicated production scale experi- 
ments. Yield and water were compared after irriga- 
tion was applied either when soil water pressure in 
the 150-300 mm zone fell below -30 kPa as indicat- 
ed by tensiometers or when called for by the 
model. The comparisons were conducted for 3 
years on two soils, Tifton loamy sand (fine-loamy, 
siliceous, thermic Plinthic Paleudult) and Bonifay 
sand (loamy, siliceous, thermic, grossarenic 
Plinthic Paleudult). In five of the comparisons a 
nonirrigated check was included. The treatment 
irrigated by the Lambert model yielded 11.1 Mg/ 
ha over all seven experiments; the tensiometer 
irrigated treatment yielded 11.0 Mg/ha, and the 
nonirrigated treatment yielded 4.3 Mg/ha. There 
were no significant differences between the two 
irrigated treatments within any year on either soil. 
The mean yearly water required by the model was 
285 mm, compared to 237 mm for the tensiometer. 
In four of the seven experiments the model called 
for more water than the tensiometer treatment. 
Model predicted soil water content was generally 
greater than measured soil water content for the 
Bonifay soil but was not significantly different for 
the Tifton soil. Experience with the Lambert 
model indicated that it was difficult to determine 


some of the required model inputs but with correct 
inputs the model could accurately predict soil 
water content and corn water requirements. (Au- 
thor’s abstract 
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DROUGHT AND FLOODING EFFECTS ON N2 
FIXATION, WATER RELATIONS, AND DIF- 
FUSIVE RESISTANCE OF SOYBEAN, 

Florida Univ., Gainesville. 

J. M. Bennett, and S. L. Albrecht. 

Agronomy Journal, Vol. 76, No. 5, p 735-740, 
September/October, 1984. 8 Fig, 25 Ref. 
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production, Water potential. 


Symbiotic N2 fixation depends on an interaction 
between bacteria and a host plant and is affected 
by both aerial and below-ground environments. 
The specific objectives of this study were to deter- 
mine the effects of drought and flooding on nitro- 
genase activity of soybeans (Glycine max (L.) 
Merr.) growing in sandy soils and to relate the 
changes in activity to the availability of soil water 
and to observed stress responses of the shoot. 
Three greenhouse experiments were conducted in 
which plants were subjected to drought or flood- 
ing for 14 days. During the stress periods, midday 
measurements of gravimetric soil water content, 
leaf water potential (Psi L), leaf diffusive resist- 
ance, nodule water potential (Psi nod), and nitro- 
genase activity were collected. Flooding of soy- 
beans for 14 days had little effect on Psi L, leaf 
diffusive resistance, or Psi nod. Although some 
initial leaf yellowing and structural alterations of 
the root and crown were apparent in the flooded 
plants, the nitrogenase activities of nodules after 
removal from the flooded environment were simi- 
lar to those of the controls by the termination of 
the experiment. Data from drought stressed plants 
indicated a very sensitive response of nitrogenase 
activity to reductions in Psi nod and further sug- 
gest that nodules surrounded by dry soil may des- 
iccate to water potentials lower than those ob- 
served for leaf tissue. Even after water deficits 
reduced midday N2 fixation to near zero for sever- 
al days, rewatering restored activities to values 
equal to or above those of well-watered plants. 
Reduced rates of nitrogenase activity were ob- 
served as Psi L decreased and diffusive resistance 
increased. (Author’s abstract) 
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FIELD STUDY OF PLANT RESISTANCE TO 
WATER FLOW IN ALFALFA, 

New Mexico State Univ., Las Cruces. 

A. S. Abdul-Jabbar, D. G. Lugg, T. W. Sammis, 
and L. W. Gay. 

Agronomy Journal, Vol. 76, No. 5, p 765-769, 
September/October, 1984. 4 Fig, 3 Tab, 30 Ref. 


Descriptors: *Alfalfa, *Leaves, *Water potential, 
*Transpiration, *Soil resistance, *Soil water poten- 
tial, Evapotranspiration, Evaporation, Ohm’s law. 


The objective of this study was to investigate the 
plant resistance to water flow (Rp) in alfalfa (Me- 
dicago sativa L.) under field conditions. Plant re- 
sistance was computed using Ohm’s law analog 
from leaf water potential (Psi 1), transpiration rate 
(T), soil resistance (Rs), and soil water potential 
(Psi s). A pressure chamber was used to measure 
Psi 1 hourly throughout the 3 days, 18, 19, and 20 
Aug. 1982. Evapotranspiration rate (ET) was 
measured continuously using the energy balance- 
Bowen ratio method, and T was assumed to equal 
ET because the alfalfa completely covered the soil, 
thus limiting evaporation bom the soil. The leaf 
area index was 4.3. Soil resistance was computed 
from root radius and root length density data, and 
had a value of 698 h, which was much smaller than 
the calculated value of Rp. Soil water potential 
was calculated from soil moisture content data 
obtained using a neutron probe. Using this ap- 
proach, Rp wes almost constant throughout the 
day from 0730 to 1500 h, with an average value of 
197,000 h. From 0730 to 1500 h, Rp was not 
significantly correlated (P < 0.05) with the water 
potential gradient (Psi 1 - Psi s) (r = 0.08). In 
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addition, Rp was not significantly correlated with 
values of T above 0.2 mm/h (r = -0.32). Plant 
resistance to water flow in alfalfa was similar to 
reported values for other crops. (Author’s abstract) 
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CROP WATER STRESS INDEX, SOIL WATER, 
AND RUBBER YIELD RELATIONS FOR THE 
GUAYULE PLANT, 

Agricultural Research Service, Phoenix, AZ. 
Water Conservation Lab. 

F. S. Nakayama, and D. A. Bucks. 

Agronomy Journal, Vol. 76, No. 5, p 791-794, 
September/October 1984. 4 Fig, 12 Ref. 


Descriptors: *Water stress, *Soil water, *Crop 
yield, *Guayule, Canopy temperature, Vapor pres- 
sure, Drought resistance, Irrigation. 


Canopy temperature measurements based on 
remote infrared thermometric techniques and at- 
mospheric vapor pressure deficits from meteoro- 
logical parameters were used for developing crop 
water stress indices (CWSI) for three varieties of 
the drought-tolerant guayule plant (Parthenium ar- 
gentatum A. Gray). Measurements were conduct- 
ed on a coarse-loamy, mixed, hyperthermic Typic 
Calciorthids soil. Six irrigation levels were used to 
obtain relations between plant stress and soil water 
content, and also rubber yield. The results of the 
initial phase of a long-term experiment showed that 
the CWSI values were related negatively to the 
fraction of available soil water in the 0 to 1.8 m of 
soil depth. ‘The CWSI of the 510-day-old perennial 
plant taken during the actively growing period 
could also be inversely related to the rubber yield. 
(Author’s abstract) 
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LEAF WATER AND TURGOR POTENTIAL 
THRESHOLD VALUES FOR LEAF GROWTH 
OF WHEAT, 

Soil and Irrigation Research Inst., Pretoria (South 
Africa). 

J. Eastham, D. M. Oosterhuis, and S. Walker. 
Agronomy Journal, Vol. 76, No. 5, p 841-847, 
September/October 1984. 6 Fig, 40 Ref. 


Descriptors: *South Africa, *Leaves, *Water po- 
tential, *Turgor potential, *Wheat, Water stress, 
Irrigation, Plant growth. 


Environmental factors affecting leaf growth must 
be understood for accurate predictions of yield by 
crop modeling. Water is one of the most important 
of these factors. The effect of water deficits on the 
relationships between leaf elongation and leaf 
water and turgor potentials was investigated on 
wheat (Triticum aestivium L.) grown under field 
conditions on a Rhodic Paleustalf in the Highfield 
Plateau of the Republic of South Africa. Leaf 
growth rates of water stressed and nonstressed 
wheat were measured, and corresponding values of 
leaf water, osmotic and turgor potentials obtained 
using thermocouple psychrometers. Water stress 
resulted in a reduced growth rate and a lower total 
cumulative growth. The growth curve was made 
up of two phases, an initial phase of both lamina 
and leaf sheath elongation, and a second phase of 
leaf sheath elongation, and a second phase of leaf 
sheath elongation aione. The different relationships 
between growth rate and midday leaf turgor po- 
tential in the two phases indicated leaf sheath 
elongation to be more sensitive to stress than 
lamina elongation. The water-stressed treatment 
had a lower water potential threshold value for 
elongation of -2571 kPa compared with -1671 kPa 
for well-watered plants. Turgor potential threshold 
values for elongation in the stressed plants were 
also lower by 197 kPa for the phase of leaf lamina 
and sheath elongation, and by 488 kPa for the 
phase of sheath elongation alone. Stress acclima- 
tion apparently occurred by osmotic adjustment to 
maintain turgor potentials necessary for elonga- 
tion. (Author’s abstract) 
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MOISTURE SENSOR-CONTROLLED IRRIGA- 
TION FOR MAINTAINING BERMUDAGRASS 


TURF, 

Florida Univ., Gainesville. Inst. of Food and Agri- 
cultural Sciences. 

For primary bibliographic entry see Field 3F. 
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EVALUATION OF COTTON CANOPY TEM- 
PERATURE TO DETECT CROP WATER 


STRESS, : 

Agricultural Research Service, Bushland, TX. 

T. A. Howell, J. L. Hatfield, H. Yamada, and K. 
R. Davis. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 27, No. 1, p 84-88, January/ 
February, 1984. 12 Fig, 25 Ref. 


Descriptors: *Water stress, *Canopy temperature, 
*Crop water stress index, *Cotton, *California, 

Soil water, Crop yield, Temperature, Osmotic po- 
tential, Soil matric potential, Irrigation scheduling. 


The crop water stress index (CWSI) was demon- 
strated to be a sensitive plant indicator of both 
matric potential stress and soil osmotic potential 
stress for cotton. Although irrigation scheduling 
decisions were not based on the CWSI in these 
experiments, its potential use to time irrigation 
applications appears good. The unstressed baseline 
does not depend on crop row spacing for cotton. 
The unstressed baseline for cotton does not exhibit 
seasonal change. The unstressed baseline for Acala 
cotton appeared univ pay core sh to a pe 
cotton growing region in fornia having similar 
climatic conditions. Cotton lint yield was inente 
related to mean seasonal crop water stress index. 
The CWSI is sensitive to osmotic potential stress 
which results from soil salinity in the absence of 
soil matric potential stress. The infrared thermome- 
ter offered a method of quickly assessing crop 
stress over large areas which previously required 
intensive labor requirements. The CWSI can be 
used to monitor the cropwater stress under irriga- 
tion systems which are frequency of rate con- 
trolled such as center pivot sprinkler, lateral move 
sprinkler and trickle irrigation systems. The CWSI 
could indicate the need to either increase or de- 
crease irrigation amounts or frequency. (Baker- 


IVI) 
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DYNAMICS OF WATER IN ZEA MAYS L.: 
SENSITIVITY ANALYSIS OF TROIKA, 
Clemson Univ., SC. Dept. of Agricultural Engi- 
neering, 

J.R. 1 and D. C. Reicosky. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 27, No. 1, p 117-124, Janu- 
ary/February, 1984. 13 Fig, 1 Tab, 35 Ref. 


Descriptors: *Leaves, *Water potentials, *Corn, 
Soil water, Roots, Plants, Soil-water-plant relation- 
ships, Simulation, Model studies. 


Water movement from the soil into roots, through 
the plant, and out into the atmosphere in response 
to the microclimate was simulated for field grown 
maize plants using TROIKA, a model for simulat- 
ing water flow. Predicted leaf water potentials 
were compared with field measured values. A sen- 
sitivity analysis of the simulation model was per- 
formed to indicate the required measurement accu- 
racy for certain parameters. The results of this 
sensitivity analysis of TROIKA indicate stem re- 
sistance to be of vital importance in calculating leaf 
water potential. Leaf area should be determined 
with an accuracy of 5 to 10% to keep simulated 
leaf water potentials within a bar of the observed 
leaf water potential. Root length and root perme- 
ability have similar, less dramatic effects. The 
model is relatively insensitive to changes in root 
radius and leaf width. Soil moisture content affects 
the sensitivity of leaf water potential to variations 
in all system parameters studied. Other environ- 
mental variables will also affect the sensitivity of 
leaf water potentials to variations in the system 
parameters. Studies of soil plant atmosphere water 
relations sometimes include exploration of root 
systems in addition to measurements above ground. 
This sensitivity analysis indicates that rout radius 


can be roughly estimated and that care should be 
taken not to underestimate root length of density, 
by retrieving all roots. (Baker-IVI) 
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SOIL MOISTURE RESPONSES TO CROPPING 
AND TILLAGE ON WESTERN IOWA LOESS 


ILS, 
Agricultural Research Service, Council Bluffs, IA. 
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EVAPOTRANSPIRATION OF LETTUCE IN 
RELATION TO WATER TABLE DEPTH, 
babe Univ., Gainesville. Dept. of Agricultural 
ngineerin, 

For ciuary bibliographic entry see Field 2G. 
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IN SEMI-ARID, SOUTH-EASTERN AUSTRA- 


LIA, 

Monash Univ., Clayton (Australia). Dept. of 
Botany. 

A. B. Wellin, 
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n. 
tlin), Vol. 64, No. 3, p 360-362, 
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rT, 1984. 14 Ref. 


Descriptors: *Leaves, *Water potential, *Fire, 
*Mallee, *Australia, *Semiarid lands, *Regenera- 
tion, Drought, Evapotranspiration, Soil-water- 
plant relationships. 


Comparisons of predawn leaf water potential were 
made between adults, seedlings and coppicing lig- 
notubers of yellow mallee, Eucalyptus incrassata 
Labill., during a period of severe drought between 
December 1981 and March 1983. Measurements 
were made on plants from areas which were one 
year, four years, and more than twenty years un- 
burnt. Seedlings and coppice regrowth from sites 
burnt one year previously had significantly higher 
leaf water potentials than plants from older sites. 
Little change in water status of long-established 
plants occurred, despite the drought. There was no 
difference in the water potentials of plants from 
sites which were more than four years unburnt. 
Seedlings of both the one year old and four year 
old cohorts suffered mortality rates of more than 
50% during the summer season towards the end of 
the drought when leaf water potentials had de- 
creased to -4 MPa. The difference in plant water 
status, observed between sites which were one 
year unburnt and older sites, may be due to a 
temporary cessation of the depletion of soil mois- 
ture reserves by the vegetation. Fire results in 
complete defoliation of established vegetation and 
it is some years before community evapotranspira- 
tion returns to pre-fire levels. (Author’s abstract) 
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SOME ASPECTS OF THE WATER RELA- 
TIONS BETWEEN DIFFERENT ORGANS OF 
THE SAME PLANT, 

Institut National de la Recherche Agronomique, 
Clermont-Ferrand (France). Lab. de Bioclimatolo- 
gie. 

P. Cruiza 

Wiscenschaftliche Zeitschrift der Humboldt-Uni- 
versitat zu Berlin, Mathematisch-Naturwissens- 
chaftliche Reihe. Vol. 33, No. 4, p 356-359, 1984. 2 
Fig, 14 Ref. 


Descriptors: *Plant physiology, *Plant tissues, 
*Plant water potential, Vascular tissues, Leaves. 


The vascular structure of a plant and especially of 
the stem must be accounted for in any serious 
reliable attempt to model water flow through 
plants. In many cases, the stem has a definite 
organizational pattern that determines which are 
the most closely related in their water exchanges. 
In the same way, the degree of integration of the 
water connections between roots and leaves are an 
important factor of the water behavior of a plant, 
especially a woody plant. The water relations be- 
tween organs of the same plant is an aspect of plant 
water relations which has not received much atten- 
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tion; it is an important aspect of the water physiol- 
ogy of plants which are able to maintain a relative 
water homeostasis in a variable environment. 
There is poy a continuous adjustment of the 
internal fluxes to satisfy at any time the water 
demand of every part of the plant. This adjustment 
supposes variable fluxes between organs, depend- 
ing on climatic conditions, availability of water in 
soil, state of organs, etc. The description and expla- 
nation of these internal fluxes and of their regula- 
tion may well constitute the most specific aspect to 
the water relationships of a plant as being a living 
organism. (Author’s abstract) 
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RELATIVE LEAF WATER CONTENT AND 


STRESS INDEX AS A CRITERION OF THE 
STATE OF THE WATER SUPPLY IN SUGAR 
BEET UNDER FIELD CONDITIONS (RELA- 
TIVER BLATTWASSERGEHALT UND STRES- 
ALS KRITERIUM 


UNTER FELDBEDINGUNGEN), 
Forschungszentrum fuer Bodenfruchtbarkeit 
Muencheberg (German D.R.). Abt. Ertragssteuer- 


ung. 

H. Kretschmer. 

Wissenschaftliche Zeitschrift der Humboldt-Uni- 
versitat zu Berlin. Mathematisch-Naturwissens- 
chaftliche Reihe, Vol. 33, No. 4, p 381-382, 1984. 1 
Fig, 14 Ref. 


Descriptors: *Leaves, *Water content, *Water 
stress, *Sugar beets, Plant tissues, Soil water, 
Carbon dioxide, Respiration. 


A three-year field study (1979-1981) at the Mun- 
cheberg intensive measurement field in the 
German Democratic Republic showed that the 
relative leaf water content (RWC) of south-facing 
sugar-beet leaves was a good indicator of plant 
water deficiency. Accurate and rapid determina- 
tion of the water-supply conditions in crop plants 
is important for high yields and to ensure con- 
sumption of the least amount of soil water and 
irrigation water possible. RWC was measured con- 
tinuously by the beta-absorption method, and 
measurements were transmitted as hourly figures. 
RWC varied greatly throughout the day even 
when soil moisture was high: at a soil moisture of 
> 60% of usable field capacity, UFC (at depths 
ranging from 0 to 60 cm), RWC ranged from 90 to 
97% in the early morning to as low as 70% in the 
afternoon, depending on transpiration and temper- 
ature. At a soil moisture of < 35-45% UFC, 
meteorolegical factors influenced RWC signifi- 
cantly more than the amount of soil water avail- 
able. Only when soil moisture fell below this level 
was a linking of meteorological factors and usable 
soil water content necessary to determine RWC. A 
stress index (STI) was therefore devised whereby 
STI = (alpha + (beta x evaporation in a standard 
tank) - UFC)/10; where alpha = 100% and beta = 
8%/mm/day. Daily STI values were closely cor- 
related to the daily minimum for RWC at low soil 
moisture. Measurements of net carbon dioxide as- 
similation (NCDA) showed that the unstable daily 
water balance in sugar-veet leaves is not associated 
with NDCA instability. STI could be improved be 
taking into account plant adaptation behavior 
through making the constants alpha and beta more 
precise. (Gish-IV1) 
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THERMAL AND WATER RELATIONS OF 
ROOTS OF DESERT SUCCULENTS, 

California Univ., Los Angeles. Dept. of Biology. 
P. W. Jordan, and P. S. Nobel. 

Annals of Botany, Vol. 54, No. 5, p 705-717, 
November, 1984. 7 Fig, 1 Tab, 34 Ref. DOE DE- 
AMO3-76-SF00012. 


Descriptors: *Succulents, *Desert plants, *Roots, 
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Two succulent perennials from the Sonoran 
Desert, Agave deserti Engelm. and Ferocactus 
acanthodes (Lem.) Britton and Rose, lose little 
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water through their roots during drought, yet re- 
spond rapidly to light rainfall. Their roots tend to 
be shallow, oh absent from the upper 20 mm 
or so of the soil. During 12-15 d after a rainfall, 
new root production increased total root length by 
47% to 740 m for A. deserti and by 27% to 230 m 
for F. acanthodes; root dry weight then averaged 
only 15% of shoot dry weight. The annual carbon 
allocated to dry weight of new roots required 11% 
of shoot carbon dioxide = for A. deserti and 
19% for F. acanthodes. Elongation of new roots 
es near a soil temperature of 30 C, and 
le temperature extremes (causing a 50% de- 
crease in root parenchyma cells taking up stain) 
were 56 C and -7 C. Soil temperatures annually 
exceeded the measured tolerance to high tempera- 
ture at depths less than 20 mm, probably explaining 
the lack of roots in this zone. Attached roots 
immersed in solutions with osmotic potentials 
above -2.6 MPa could produce new lateral roots, 
with 50% of maximum elongation occurring near - 
1.4 MPa for both species. Non-droughted roots 
lost water when immersed in solutions with osmot- 
ic potentials below -0.8 MPa, and root hydraulic 
conductance decreased markedly below about -1.2 
MPa. Pressure-volume curves indicated that, for a 
given cl in water potential, non-droughted 
roots lost to five times more water than 
droughted roots, non-droughted leaves, or non- 
droughted stems. Hence, such roots, which could 
be produced in response to a rainfall, will lose the 
most tissue water with the onset of drought, the 
resulting shrinkage being accompanied by reduced 
root hydraulic conductance, less contact with 
drying soil, and less water loss from the plant to 
the soil. (Author’s abstract) 
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CARBON BALANCE FOR TWO SPHAGNUM 
MOSSES: WATER BALANCE RESOLVES A 
PHYSIOLOGICAL PARADOX, 

State Univ. of New York at Binghamton. Dept. of 
Biological Sciences. 

. E. Titus, and D. J. Wagner. 
Ecology, Vol. 65, No. 6, p 1765-1774, December, 
1984. 7 Fig, 3 Tab, 29 Ref. NSF grants DEB 79- 
22634 and DEB 80-22731. 
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lation, Carbon balance, Bogs, Ecological distribu- 
tion. 


Plant carbon balance is commonly regarded as an 
in ive measure of a plant’s adaptations to par- 
tic environmental ci:cumstances. Carbon bal- 
ance was estimated for two species to gain insight 
into the vertical zonation patterns of Sphagnum 
mosses growing along hummock-hollow gradients 
within bogs of the Adirondack Mountains. Sphag- 
num fallax is generally found closer to the water 
table than S. nemoreum along the hummock- 
hollow gradient. At low water contents, however, 
S. fallax unexpectedly fixes carbon at higher rates 
than S. nemoreum. This apparent paradox was 
investigated. S. nemoreum was found to maintain a 
more favorable water balance by virtue of its 
greater water holding capacity, lower rates of 
water loss from moist plants, and apparently more 
effective capillary conduction of water. This re- 
sults in a significantly higher tissue water content 
in the field compared to adjacent patches of S. 
fallax for a wide range of dates and heights above 
the water table. PEATMOSS, a simulation model, 
was used to evaluate the relative importance of 
contrasting physiological relationships and water 
balances of the two species. PEATMOSS estimat- 
ed a greater carbon gain for S. fallax at a low 
water site, where it is a clear dominant over S. 
nemoreum, and a markedly more favorable carbon 
balance for S. nemoreum at the hummock site, 
where S. nemoreum is common but S. fallax is 
infrequent. (Baker-IVI) 
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ULTRASTRUCTURE OF LACUSTRINE SEDI- 
MENTING MATERIALS IN THE COLLOIDAL 
SIZE RANGE, 


National Water Research Inst., Burlington (Ontar- 
io). Aquatic Ecology Div. 

G. (tapped. 

Archiv fur Hydrobiologie, Vol. 101, No. 4, p 521- 
530, October, 1984. 6 Fig, 1 Tab, 22 Ref. 


Descriptors: *Lake sediments, *Ontario, *Colloids, 
Water pollution, Sediments, Lakes, Organic 
matter, Particulates. 


The ultrastructure of fine sedimenting particles and 
colloids, sampled from two large and two small 
Ontario lakes, was investigated by transmission 
electron microscopy. Colloidal coatings on POC 
and, also, the apparent adhesives of aggregated 
particles are described in detail in terms of the 
ultrastructural units comprising them, with a focus 
on fibrils having diameters in the range of 0.003 
and 0.020 micrometers. Four general features are 
demonstrated for fine aggregated sediment i- 
cles by transmission electron mic y. These 
are: a high internal porosity not moore 8 visual- 
ized by scanning electron microscopy; specific 
electron-opaque surface extensions; high interpene- 
tration of particle surface and aquatic milieu; the 
common occurrence of colloidal organic fibrils as 
the units of apparent adhesive bridges and as the 
units of patchy coatings. These features illustrate 
the tenuousness of many fine particles. Using the 
new structural information, an argument is present- 
ed for considering organic colloids as a separate 
fraction of natural surface waters, independent of 
the conventional DOC and POC fractions, particu- 
larly in binding studies used for interpreting the 
redistribution and fate of particle-bound toxic sub- 
stances. (Baker-IVI) 
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SIZE STRUCTURE AND SEDIMENTATION OF 
BIOGENIC MICROPARTICULATES IN A SU- 
BARCTIC ECOSYSTEM, 

Oceanic Inst., Waimanalo, HI. 

P. K. Bienfang. 

Journal of Plankton Research, Vol. 6, No. 6, p 985- 
995, 1984. 3 Fig, 4 Tab, 40 Ref. NSF grants DPP- 
8121477 and OCE-8100679-01. 


Descriptors: *Resurrection Bay, *Alaska, *Particle 
size, *Sedimentation, Bays, Particulates, Chloro- 
phyl!, Photosynthesis, Sinking rate, Subarctic 
zone, Nutrients, Primary productivity. 


Data describing sinking rates and size structure of 
microparticulate material were collected from Res- 
urrection Bay, Alaska during the summer. Spring 
conditions were inferred from similar data obtained 
from a large outdoor pond supplied with nutrient- 
rich deep water. Size structure of chlorophyll and 
photosynthesis were clearly different in the two 
assemblages. In the summer assemblage, the major- 
ity of particulate chlorophyll, carbon, phosphorus, 
nitrogen, silica, and photosynthesis occurred in the 
< 5 micro-m fraction. Average sinking rates of the 
various constituents of the total suspended material 
differed substantially and ranged from 0.07 to 0.63 
m/d. The total downward flux of carbon was 13% 
of daily primary production and the sinking of 
material greater than 20 micro-m accounted for 
nearly all of the downward flux. Sinking rates of 
actively growing spring assemblages differed from 
the smaller summer assemblages by only a few 
tenths of a meter per day. (Author’s abstract) 
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INFLUENCE OF WAVES AND SEAGRASS 
COMMUNITIES ON SUSPENDED PARTICU- 
LATES IN AN ESTUARINE EMBAYMENT, 
Maryland Univ., Cambridge. Horn Point Environ- 
mental Labs. 

For primary bibliographic entry see Field 2L. 
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SEDIMENT TRANSPORT AND MORPHOLO- 
GY AT THE SURF ZONE OF PRESQUE ISLE, 
LAKE ERIE, PENNSYLVANIA, 

Louisiana State Univ., Baton Rouge. Dept. of Ge- 
ology. 

D. Nummedal, D. L. Sonnenfeld, and K. Taylor. 
Marine Geology, Vol. 60, No. 1/4, p 99-122, 
August, 1984. 11 Fig, 4 Tab, 26 Ref. 


Descriptors: *Presque Isle, *Lake Erie, *Pennsyl- 
vania, *Sediment transport, *Sedimentation, Penin- 
sulas, Erosion control, Shore protection. 


A four-year investigation of surf zone sedimenta- 
tion at Presque Isle, in Lake Erie, Pennsylvania, 
was undertaken in preparation for the design of a 
segmented breakwater system. Sediment transport 
calculations were based on hind-cast annual wave 
power statistics and ‘calibrated’ by known accre- 
tion rates at the downdrift spit terminus. 30,000 cu 
m of sediment reaches the peninsula annually from 
updrift beaches. The transport volume increases 
downdrift due to shoreface erosion and retreat of 
the peninsular neck. At the most exposed point on 
Presque Isle (the lighthouse) the annual transport is 
209,000 cu m. East of the lighthouse is a zone of 
net shoreface accretion as the longshore transport 
rate progressively decreases. The downdrift varia- 
tion in sediment supply, combined with increasing 
refraction and attenuation of the dominant wester- 
ly storm waves produce a systematic change in 
prevailing surf zone morphology. Storms produce 
a major longshore bar and trough along the ex- 
posed peninsular neck. The wave energy during 
non-storm periods is too low to significantly alter 
the bar which consequently becomes a permanent 
feature. The broad shoreface and reduced wave 
energy level east of the lighthouse produce a mor- 
phology characterized by large crescentic outer 
bars, transverse bars, and megacusps along the 
beach. At the sheltered and rapidly prograding 
eastern spit terminus the prevalent beach morphol- 
ogy is that of a ridge and runnel system in front of 
a megacuspate shore. The morphodynamic surf 
zone model developed for oceanic beaches in Aus- 
tralia is used as a basis for interpretation of shore- 
face morphologic variability at Presque Isle. In 
spite of interference by major shoreline stabiliza- 
tion structures, and differences between oceanic 
and lake wave spectra, the nearshore bar field at 
Presque Isle does closely correspond to the Aus- 
tralian model. 
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GULLIES OF IMO, 

Ibadan Univ. (Nigeria). Dept. of Agricultural En- 
gineering. 

G. E. Osuji. 

Journal of Soil and Water Conservation, Vol. 39, 
No. 4, p 246-247, July/August, 1984. 3 Fig, 3 Ref. 


Descriptors: *Erosion control, *Gully erosion, 
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Gullies, Rain forests. 


Gully erosion is a severe problem in the State of 
Imo, Nigeria, with almost 14.3 million tons of soil 
lost annually in this area of 3,500 square miles, 
located in the rain forest zone of southeastern 
Nigeria. Some gullies are an estimated 2 miles 
long, 1.2 miles wide and 400 feet deep. A study of 
16 gullies throughout the state was made. Al- 
though gullies are not a recent development, their 
growth has been rapid in the past 10 years. Gener- 
ally, a gully begins as a channel for rainwater 
runoff. If viewed in the direction of flow, the 
initial cut appears ‘S’ shaped. The channel grows 
larger because of undercutting. Until recently, no 
serious efforts had been made to check the devel- 
opment and growth of the gullies. During the 
1940s attempts were made to introduce crop rota- 
tion, contour cropping, and cover cropping but 
these failed because of farmers’ conservatism. 
Local people have made most of the efforts to stop 
the gullies. Communities sponsor earthern dam 
construction, as well as ditches and contour banks, 
but the great depth of the gullies presents a prob- 
lem too great for local efforts alone. Some govern- 
ment aid is on the way. (Baker-IVI) 
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Descriptors: *Soil conservation, *Erosion control, 
*Soil erosion, Sheet erosion, Rill erosion, Gully 
erosion, Erosion, Universal soil loss equation, 
Croplands. 


A classification system is proposed to characterize 
sheet from rill erosion, with emphasis of such 
erosion from cropland. Implications of this new 
policy for soil conservation are drawn. To the 
extent that erosion from wind and gully processes 
occurs separately from sheet and rill erosion, the 
conclusions reached here must be modified. This 
classification system partitions the universal soil 
loss equation (USLE) into physical and managerial 
components of soil loss and applies the classifica- 
tion to a national data base to produce results 
useful to policy makers. If a field were continuous- 
ly in clean-tilled fallow, the average annual soil 
loss would equal the product RKLS. Because the 
USLE is a multiplicative relationship, the manage- 
ment needed on a particular field to achieve a soil 
loss goal is derived by dividing the goal by the 
product RKLS. The proposed classification system 
provides a useful perspective on opportunities for 
changing management to control erosion. This per- 
spective is a necessary prelude to altering existing 
erosion control programs or designing new one 
that will efficiently match available resources to 
resolvable problems. Characterization of cropland 
sheet and rill erosion according to physical and 
managerial components allows a more meaningful 
analysis of erosion problems than alternative sys- 
tems. Such a classification provides insights useful 
for policy formulation and abstracts from physical 
conditions that are not amenable to conservation 
programs. (Baker-IV1I) 
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Agricultural Research Service, Oxford, MS. Sedi- 
mentation Lab. 

F. E. Dendy, and C. M. Cooper. 
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The amount of sediment pend in a reservoir 


depends upon the quantity of inflowing sediment 
and the sediment trapping efficiency of the struc- 
ture. The sediment trap efficiency of a 2.7 acre 
reservoir in the northern Mississippi's Goodwin 
Creek drainage basin was measured during a 2 yr 
period. While the overall trap efficiency was about 
77%, monthly trap efficiencies ranged from 9% to 
10%. Trap efficiency was generally much higher 
for storms accompanied by high sediment loads 
and high sediment concentrations. Trap efficiency 
was generally low for storms producing low sedi- 
ment concentrations. High variable flow detention 
times may explain part of the variation in storm 
trap efficiencies. Although the overall sediment 
trap efficiency of small reservoirs may be relative- 
ly high, short-term and individual storm trap effi- 
ciencies may vary widely. A much greater propor- 
tion of the inflowing sediment is trapped from 
storms with high sediment loads and high sediment 
concentrations. Average flow detention time in 
small reservoirs may vary from a few hours to a 
few days. (Baker-IVI) 
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WATER CYCLE—Field 2 


Erosion and Sedimentation—Group 2J 


Simulated rainfall was applied to large runoff plots 
that were bare or covered with sagebrush and 
grass. Soil erosion on the vegetated plots was 
py og on the bare plots soil loss averaged 1.9 
t/ha from lower intensity rain on dry soil and 16.6 
t/ha from higher intensity rain on prewet soil. 
Antecedent soil moisture condition had a pro- 
nounced effect on erosion. The universal soil loss 
equation greatly overestimated measured loss on 
dry soils, but was within 13 to 51% of measured 
losses on ——— plots with a 10% slope. Com- 
parison of predicted and measured soil losses on a 
32% slope suggested that overestimation was due 
partly to the USLE’s slope value. (Author’s ab- 
stract) 
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Properly posed, an erosion-deposition model can 
be used as a design tool to develop plans for 
control of erosion as well as a transport model for 
a number of soil sorbed chemicals and pollutants. 
A recently developed erosion-deposition model 
(Khanbilvardi, R.M., A.S. Rogowski, and A.C. 
Miller, 1983. Water Resources Bulletin, Vol. 19, 
No. 1, p 29-35) was used to predict erosion and 
deposition on watersheds in Nebraska and Pennsyl- 
vania. Sorptivity (S) and A-value in Philip’s infil- 
tration equation were not available for the selected 
sites, but were approximated using procedures 
available from literature. In a further modification 
of the original model the procedure for finding rill 
sources and contribution interrill areas was adjust- 
ed to accommodate the watershed size and varying 
topography. Using the model, parameters of sedi- 
ment and water flow as well as the amounts of soil 
lost from interrill and rill areas were calculated for 
each 100 x 100 m subarea on both watersheds. The 
flow patterns and sediment yield rates as predicted 
by the model for one of the watersheds, were in 
general agreement with observed experimental 
data. To evaluate the influence of median particle 
size on stripmine erosion the model was executed 
for particle size of 6, 9, and 12 mm for a watershed 
in Pennsylvania. There was a nonlinear increase in 
relative interrill erosion as the particle size de- 
creased. (Baker-IVI) 
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MINED LAND SOIL ERODIBILITY, 

Montana State Univ., Bozeman. 
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A rainfall simulation technique was used to evalu- 
ate the influence of slope steepness (3 and 9%), 
mulch rate (0, 1.12, and 2.24 t/ha), and antecedent 
soil moisture condition (dry and wet runs), on 
runoff, splash, soil loss in runoff and the primary 
particle composition of soil in splash and sediment 
from interrill areas on two mined land topsoils. On 


cohesive soils that have received appreciable rain- 
fall within a 24 hr period, surface mulch rates of 
2.24 t/ha or less are ineffective in reducing interrill 
runoff and subsequently are less effective in reduc- 
ing interrill erosion. Interrill sediment eroded from 
loam and clay loam soils is enriched in primary 
particles of clay and fine silt while surface seal 
material is enriched in primary particles of coarse 
silt and sand. Primary particle size enrichment 
ratios are useful in the evaluation of variables (soil 
and condition, slope and cover) which influence 
interrill erosion. Stockpiled topsoils apparently 
maintain some of the properties which influence 
erodibility (aggregate stability, dispersion and 
crusting) found in the soils before they were dis- 
turbed. Stockpiled topsoils which were cultivated 
prior to stockpiling are potentially more erodible 
after respreading than topsoils which were in 
native vegetation, other factors being equal. Inter- 
rill erosion data are potentially useful as a reclama- 
tion management tool. (Baker-IVI) 
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A mathematical model called EPIC (Erosion-Pro- 
ductivity Impact Calculator) was developed to de- 
termine the relationship between soil erosion and 
soil productivity throughout the US. EPIC con- 
tinuously simulated the processes involved simulta- 
neously and realistically, using a daily time step 
and readily available iputs. Since erosion can be a 
relatively slow | pancery EPIC is capable of simulat- 
ing hundreds of years if needed. EPIC is generally 
applicable, computationally efficient, and capable 
of computing the effects of management changes 
on outputs. The model must be comprehensive to 
define the erosion-productivity relationship ade- 
quately. EPIC is composed of physically based 
components for simulating erosion, plant growth, 
and related processes and economic components 
for assessing the cost of erosion, and determining 
optimal management strateges. The EPIC compo- 
nents include weather simulation, hydrology, ero- 
sion-sedimentation, nutrient cycling, plant growth, 
tillage, soil temperature, economics, and plant en- 
vironment control. Typical results are presented 
for 15 of the 163 tests performed in the continental 
US and Hawaii. EPIC is generally capable of 
simulating erosion and crop growth realistically. 
(Baker-IVI) 
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A flush mounted hot film sensor and anemometer 
were used to measure shear stress attributed to 
grain roughness. This shear stress around a cross 





Field 2—WATER CYCLE 


Group 2J—Erosion and Sedimentation 


section was highly irregular in contrast to the 
smooth distributions for shear stress around pris- 
matic and semicircular channels. The shear stress 
was highly variable in time because the flow was 
turbulent. The ratio of maximum to minimum sec- 
tion average shear stress from in roughness 
along a 3 m reach of the rill was 2.4 to 1. Average 
shear stress from grain roughness for the rill varied 
with discharge rate to the 0.63 power and slope to 
the 1.38 power. The probability distribution of 
instantaneous shear stress from grain roughness 
was described either by a Pearson Type III or a 
log-normal distribution. (Baker-IVI) 
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The Finite Element Storm Hydrograph Model 
(FESHM) (Ross, B.B., M.L. Wolfe, V.O. Shan- 
holtz, M.D. Smolen, and D.N. Contractor, 1982. 
Model for Simulating Runoff and Erosion in Un- 
gaged Watersheds. Virginia Water Resources Re- 
search Center, Blacksburg, VA. Bulletin 130.) was 
used to simulate the impact of alternative land 
management strategies on the average annual sedi- 
ment yield in Cunningham Creek watershed in the 
southeastern piedmont section of Virginia. The 
sediment yield output from the hydrologic simula- 
tion was used to estimate activity coefficients for a 
linear programming model to identify the manage- 
ment strategy with the least sediment yield at 
acceptable farm income levels. The analysis 
showed that substitution of conservation manage- 
ment practices could be highly cost-effective if 
they produce profit levels near those of conven- 
tional, more erosive practices. In one example, a 
50% reduction of sediment yield could have been 
obtained with no loss of income by substituting no- 
till corn for conventional tillage corn; a govern- 
ment income subsidy should not have been neces- 
sary to improve water quality because a more 
profitable, less erosive, alternative was available. 
In another example, where the conventional prac- 
tice allowed a slightly higher profit, but substan- 
tially higher erosivity, government cost sharing or 
income subsidy should be a more cost-effective 
7s (Collier-IVI) 
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Plant nutrients and sediment concentrations in sur- 
face runoff from a 15.6-ha watershed, planted to 
continuous cotton (Gossypium hirsutum L.), were 
measured from July 1972 through June 1978 to 
determine the nutrient and sediment yields. The 
watershed, consisting of Sharkey silty clay soil 
(Vertic Haplaquepts), had been land-formed to a 
mean slope of 0.2%. The 6-yr average annual 
rainfall, runoff and sediment yields were 1355 mm, 
550 mm and 16.5 t/ha, respectively. Nitrogen (N) 
= was applied at the rate of 171 kg N/ha-yr 

uring calendar years 1972 through 1978. Phos- 
primed (P) fertilizer was not applied because 
cotton growing on this soil does not respond to P 
fertilization. The discharge-weighted ammonium- 


trogen (NH4-N), peep (NO3-N), and 
pr le P concentrations were 0.15, 3.2, and 0.26 
mg/L, respectively, for the study period. The 6-yr 
average soluble N (NH4-N plus NO3-N) and P 
yields were 18.7 and 1.4 kg/ha-yr, respectively, 
compared with sediment N and P yields of 31.0 
and 18.3 kg/ha-yr. Thus, about 38 and 7% of the 
total (sum of solution and sediment) N and P yields 
were transported in solution; the remainder was 
transported by the sediments. Sediment and nutri- 
ent yields were much greater than expected from 
these flat lands. Reduced fall and winter tillage, 
which is gaining acceptance in the Delta, will 
probably help reduce sediment and associated nu- 
trient yields, but improved erosion control prac- 
tices are needed during the spring tillage period to 
significantly reduce sediment and Genial yields 
from these croplands. (Author’s abstract) 
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Runoff and erosion from three mulch treatments 
were measured on a surface coal mine rear Hanna, 
Wyoming. Treatments included no mulch, stand- 
ing grain mulch and crimped straw mulch. Treat- 
ments were subjected to artificial rainfall generated 
by a portable rainfall simulator during three suc- 
cessive growing seasons. Soil loss data indicate a 
peak in erosion hazard during the summer follow- 
ing seeding of the perennial species. Soil losses 
were initially least on the straw mulch and greatest 
on the no mulch treatments although soil loss 
differences declined by the third season. Generally, 
soil loss amounts varied directly with ground 
cover. Runoff data from all treatments indicate a 
general decline in infiltration rates during the study 
period. Vegetation, soil loss and runoff data were 
used to calibrate a computer simulation model of 
runoff and erosion. Results obtained indicate small 
amounts of soil loss even for very infrequent, in- 
tense one-hour design storms on moderate slopes 
regardless of mulching method. Simulations indi- 
cated that erosion hazards are highly dependent 
upon antecendent soil moisture conditions and the 
time distribution of storm intensities. (Author’s ab- 


stract) 
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Soil erosion and sediment transport from small 
agricultural watersheds in southwestern Iowa were 
estimated by applying a modified version of the 
SEDLAB simulation model. The effects of crop 
canopy, ground cover, and subsurface land use 
effects were represented by revised and newly 
developed functions. The results showed that the 
revised SEDLAB model will provide reasonably 
accurate estimates to the erosion and sediment 
discharge of upland agricultural watersheds for 
different hydrologic, vegetative, and cultural con- 
ditions. Tests with data from an adjacent water- 
shed showed that the model may be transferred to 
similar uncalibrated watersheds. (Author’s ab- 
stract) 
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Soil loss from various tillage systems used on a 
silty clay loam having a 5% slope and a silt loam 
soil having a 10% slope was evaluated using rain- 
fall simulation techniques. The moldboard plow 
treatment always had the greatest soil loss while 
the no-till treatment had least. Tillage treat- 
ments leaving 20% or more of the soil surface 
covered with residue reduced soil erosion by at 
least 50% of that which occurred from a mold- 
board plow system. No-till tended to have the 
lowest cumulative runoff. Because the runoff rate 
tended to be the same for all tillage treatments, 
differences in erosion were primarily due to differ- 
ences in sediment concentration in the runoff. The 
sediment concentration was always highest for the 
no-till treatments. The soil loss and sediment con- 
centration data were highly correlated with with 
the percent of soil surface covered with residue. 
For both the 5 and 10% slopes, tillage systems 
leaving 20% or more of the soil surface covered 
with residues reduced soil loss by at least 50% of 
that which occurred from cleanly tilled, residue 
free conditions. (Collier-IVI) 
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On the evening of January 23, 1982 a debris flow 
having an estimated volume of 11,000 cu m oc- 
curred in a stream channel on the south slope of 
Mount Agassiz adjacent to the Mountain Institu- 
tion of the Correctional Services of Canada. The 
debris flow was one of many that have contributed 
to the formation of a large debris fan at the base of 
the mountain. Debris flow, large rockfalls, and 
other events can be expected to occur intermittent- 
ly as a part of the ongoing natural erosional proc- 
esses in steep mountainous terrain. This paper de- 
scribes the site investigation and analyses carried 
out and the design and construction of remedial 
measures to control future debris flows and rock- 
falls. Remedial measures consisted of improvement 
of stability of two large rockfall blocks in the 
debris flow channel using grouted dowels. In addi- 
tion, two berms and a containment basin were 
constructed on the debris fan to control future 
debris flows and rockfalls. (Author’s abstract) 
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Denudation rates, reported in several more or less 
reliable sources, for about 180 catchment areas 
between 2.4 and 160,000 sq km were classified in 
four geographically similar regions and plotted 
over the surface area. The four regions can be 





separated by lines without contradiction. Thus a 
rough estimation of the denudation rate and conse- 
quently of the silting velocity of a projected reser- 
voir is possible by considering global basin charac- 
teristics only. This could be improved by taking 
into account additional important influences of 
more dominant parameters. (Author’s abstract) 
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Suspended-load and bed-load transport were meas- 
ured in the Geeste and the Lune, two creeks on the 
northern plain of the Federal Republic of Germa- 
ny that enter the Weser River at Bremerhaven. 
The irregular cross-section of the Geeste was 
measured at approximately 20 m intervals starting 
400 m above and ending 450 m below the 100 m 
measurement section to calculate a regular substi- 
tute cross-section; for the Lune, 12 cross-sections 
were averaged over a 760 m stretch of the creek. 
In order to determine discharge resistance, a vane- 
type meter was used to measure discharge, while 
hydraulic and geometric data were calculated for 
the substitute cross-sections and energy head for 
each creek. Equations are given to calculate the 
Darcy-Weisbach factor (total resistance), bottom 
resistance (composed of roughness of grains of 
bottom material + bed-shape resistance), and bank 
resistance. Collection of bottom material for bed- 
load measurement using a basket proved unsatis- 
factory, so supplementary sand traps fashioned 
from two baking pans placed one inside the other 
and set into the bed, were added. Grain-size distri- 
bution was approximately 17% fine sand (0.026- 
0.20 mm in diameter) for the Geeste and 7% for 
the Lune, and 5% coarse sand (0.6-2.0 mm diame- 
ter) for both creeks, with the remainder being 
medium-grain sand. Total transport for the Geeste 
ranged from 0.0079 to 0.0612 cu m/day and 0.0398 
to 0.2445 cu m/day for the Lune. Various collec- 
tion devices for suspended load were used, the best 
of which was a 12-V submersible pump on a track. 
Suspended load in mg/] ranged from 2.9 to 56.1 for 
the Geeste and from 3.7 to 14.6 for the Lune 
depending on discharge depth, flow speed, and 
water temperature. (Gish-IVI) 
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Up to 60,000 t of sediment has been deposited on 
the floor of the lake behind Falls Dam, Central 
Otago, since 1935. The sediment is predominantly 
silty clay and clay, with associated sand near the 
sublacustrine river channel. No steep, foreset delta 
is developed, and the sediment thickens towards 
the dam. The accumulation rate is 10-15 mm/a 


WATER CYCLE—Field 2 


Erosion and Sedimentation—Group 2J 


over much of the lake floor. The volume of wet 
sediment is 61,000 cu m, which, assuming a trap 
efficiency of 80%, is equivalent to the annual re- 
moval of 44 t/sq km of greywacke and a mean 
erosion rate of 0.02 mm/a. (Author’s abstract) 
W85-03488 


SUFFICIENT CONDITIONS FOR RIVER ME- 
ANDERING: A SIMULATION APPROACH, 
pw yb i Charlottesville. Dept. of Environ- 
men: 

For primary bibliographic entry see Field 2E. 
W85-03566 


UNIFYING THE CONCEPTS OF SCALE, IN- 
STRUMENTATION, AND STOCHASTICS IN 
THE DEVELO OF MULTIPHASE 
Purdue U: er ie ae IN. Dept. of A, 

ue Univ fayette, t. of Agronomy. 
J. H. Cushman. 
Water Resources Research, Vol. 20, No. 11, 
1668-1676, November, 1984. 1 Fig, 1 Tab, 44 Re A 


Descriptors: *Stochastic process, *Multiphase 
transport, *Scale, *Measurement instrumentation, 
Time series, Mathematical equations, Autocorrela- 
tion, Ergodic process. 


An attempt is made to present a generalized theory 
of mutiphase transport which combines the con- 
cepts of scale, instrumentation, stochastics, and 
time series with the development of transport 
equations. Physical instruments are associated with 
a mathematical representation of the instrument as 
an abstract measure. By defining the filtering proc- 
ess as a convolution of a measure P with a field 
property, the Fourier transform can be used to 
wom plausible restrictions on an instrument in 
requency so as to make its measurement 
relevant to its physical environment. An ideal in- 
strument is defined which filters out high-frequen- 
cy noise and yet does not alter the structure of low 
frequencies. Using ideal instruments, lower fre- 
as noise is successively filtered out in a multis- 
cale, mul: os grenrboon environment. The general context 
of shpeloe settings possessing multiple scale was 
studied in detail. Formulas are developed to relate 
the autocorrelation of a field property on one scale 
of motion to that on any other scale while taking 
into account the types of instruments used in the 
measuring process. An equation relating the inte- 
gral scale on one scale of motion to the integral 
scale on any other scale of motion is developed by 
exploiting the relationships between the autocorre- 
lations on different scales of motion. Power spectra 
are developed which relate spectra on different 
scales to the measuring instrument used. By succes- 
sively applying filtering theorems, a hierarchy of 
multiscale rt equations is developed. Fil- 
tered properties in the transport equations are mass 
averages. Different properties are allowed to be 
measured by different instruments and different 
instruments are allowed on different scales of 
motion and for different phases. The concept of a 
wide sense stationary, ergodic process is intro- 
duced to develop mass average autocorrelations 
and spectra over scales of motion as a function of 
measuring devices. (Baker-IVI) 
W85-03567 


SEDIMENT PRODUCTION FROM FOREST 
ROAD SURFACES, 

Washington Univ., Seattle. Dept. of Geological 
Sciences. 

L. M. Reid, and T. Dunne. 

Water Resources Research, Vol. 20. No. 11, 
1753-1761, November, 1984. 8 Fig, 5 Tab, 13 Ref. 


Descriptors: *Sediments, *Logging, *Forests, 
*Roads, *Soil erosion, Erosion, Paving, Road con- 
struction, Rainfall, Hydrographs. 


Erosion on roads is an important source of fine- 
grained sediment in streams draining logged basins 
of the Pacific Northwest. Runoff rates and sedi- 
ment concentrations from 10 road segments subject 
to a variety of traffic levels were monitored to 
produce sediment rating curves and unit hydro- 
ig for different use levels and types of sur- 

These relationships are combined with a 


continuous rainfall record to calculate mean annual 
sediment yields from road segments of each use 
level. A heavily used road segment in the field area 
contributes 130 times as much sediment as an aban- 
doned road. A paved road segment, along which 
cut slopes and ditches are the only sources of 
sediment, yields less than 1% as much sediment as 
a heavily used road with a gravel surface. (Au- 
thor’s abstract) 

W85-03576 


EFFECT OF SEDIMENT-TRANSPORTING 
FLOW ON THE DESIGN OF HYDRAULIC 
STRUCTURES, 

For primary bibliographic entry see Field 8B. 
W85-03582 


QUANTIFICATION OF WOOD HABITAT IN 
SUBTROPICAL COASTAL PLAIN 
Georgia Univ., Athens. Dept. of Entomology. 
For primary bibliographic entry see Field 2H. 
W85-03601 


DISTRIBUTION OF RIVER DISCHARGED 
SUSPENDED MATTER IN COASTAL WATER 
(IN JAPANESE), 

Hokkaido Univ., Sapporo (Japan). Research Inst. 
of North Pacific Fisheries. 

M. Kajihara, Y. Fujiyoshi, and M. Kawakita. 
Bulletin of the Faculty of Fisheries Hokkaido Uni- 
versity, Vol. 35, No. 3, p 161-170, August, 1984. 9 
Fig, 2 Tab, 4 Ref. 


Descriptors: *Suspended sediment, *Coastal 
waters, *River discharge, Sedimentation, Floccula- 
tion. 


Behavior of suspended matter (SM) discharged 
from a small river was studied in coastal water. 
The mean diameter of the suspended particles in- 
creases near the river mouth due to flocculation, 
when the SM in the river water comes in contact 
with the seawater and contour lines of the mean 
diameter extend along an axis of the river water 
‘plume’. On the other hand, the contour lines of the 
beam attenuation coefficient, which is lower far- 
ther away from the river mouth, are concave with 
respect to the plume axis, affected by the resultant 
removal of SM. The SM which has settled be- 
comes resuspended again near the seabed and is 
transported offshore. In addition to flocculation, 
sinking and resuspension, changes in the time of 
the river discharge and the concentrations of SM 
have major effects on the distribution of SM in 
coastal regions. However, it is known that the ratio 
ye cea of SM in river water (Sr) to river 
harge (Q) is almost constant for any given 
pos If we assume that the rate of decrease in the 
ratio of SM concentration to discharge in coastal 
regions (Delta(Ss/Q)), due to sinking and diffusion 
over the distance (Delta x) on the plume axis, is 
proportional to (Ss/Q), we can deduce that the 
ratio decreases exponentially as the distance from 
the river mouth increases. Approximately the same 
results are shown under different (Sr) and (Q). 
Using this method to study coastal regions, it may 
be of practical value in predicting the distribution 
of river discharged suspended matter. (Author’s 
abstract) 
W85-03608 


DISPERSAL OF ZAIRE RIVER SUSPENDED 
MATTER IN THE ESTUARY AND THE 
ANGOLA BASIN, 

Nederlands Inst. voor Onderzoek der Zee, Texel. 
For primary bibliographic entry see Field 2L. 
W85-03674 


VERTICAL DISTRIBUTION OF SUSPENDED 
PARTICULATE MATTER THE ZAIRE 
RIVER, ESTUARY AND PLUME, 

Oregon State Univ., Corvallis. School of Oceanog- 
raphy. 

For primary bibliographic entry see Field 2L. 
W85-03675 
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SOURCES, STORAGES, AND SINKS OF FINE- 
GRAINED SEDIMENTS IN A FLUVIAL-ESTU- 
ARINE SY: 


STEM, 
Rutgers - The om Univ., New Brunswick, NJ. 
Dept. of Geograi 
W.H. Renee ent G. M. Ashley. 
Geological Society of America ulletin, Vol. 95, 
No. 11, p 1343-1348, November, 1984, 7 Fig, 1 
Tab, 25 Ref. 


Descriptors: *Raritan River, *New Jersey, *Sedi- 
ments, *Estuarine environment, Drainage 

Path of pollutants, Sinks, Pollution management, 
Tidal effects, Channel morphology. 


The Raritan River drains a highly urbanized and 
industrialized area of New Jersey. Fine grained 
sediments are placed into this waterway over ex- 
tensive areas within the drainage basin and from 
Raritan Bay. These sediments are believed to be 
contaminated with pollutants. The transition from 
fluvial to estuarine conditions and seaward en- 
largement of the estuary due to increasing volume 
of tidal discharges result in a distinctive sequence 
of downstream changes in channel morphology, 
processes and sedimentary environments. These 
are mapped and classified as transport zones, tem- 
porary storage areas, and permanent sinks for fine 
sediments. Such designations can be used for more 
cost effective sampling. A sediment budget for the 
estuary indicates it is a sediment sink, with the 
largest input coming from landward sources. This 
analysis can serve as a guide to assessment and 
management of contaminated environments. 
(Baker-IVI) 

W85-03677 


2K. Chemical Processes 
ACID GASES AND ACID IN RAIN MONI- 


TORED FOR OVER 5 YEARS IN RURAL 
EAST EN 


“CENTRAL ENGLAND, 
— for Atmospheric Physics, Budapest (Hun- 


=f primary bibliographic entry see Field 5B. 
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COMPOSITION AND ACIDITY OF PRECIPI- 
TATION IN HUNGARY, 
— of Terrestrial Ecology, Edinburgh (Scot- 


) 
For primary bibliographic entry see Field 5B. 
W85-03291 


EPISODIC NATURE OF WET DEPOSITED 
SULPHATE AND ACIDITY, 

Illinois State Water Survey Div., Cham 

For primary bibliographic entry see Field B. 
W85-03292 


SOURCE APPORTIONMENT OF _ RAIN 
WATER IMPURITIES IN CENTRAL ILLINOIS, 
Illinois State Water Survey Div., Cham 

For primary bibliographic entry see Fie! aes. 
W85-03293 


ACID DEPOSITION IN RAIN OVER HILLS, 
Cambridge Univ. (England). Dept. of Applied 
Mathematics and Theoretical Ph 


ysics. 
For primary bibliographic entry see Field 5B. 
W85-03294 


CHEMICAL COMPOSITION OF RAINFALL 
ee WET DEPOSITION OVER NORTHERN 
—" of Terrestrial Ecology, Edinburgh (Scot- 


) 
For primary bibliographic entry see Field 5B. 
W85-03295 


ESTIMATED WASHOUT COEFFICIENTS FOR 
SULPHUR DIOXIDE, NITRIC OXIDE, NITRO- 
GEN DIOXIDE AND OZONE, 
Central Electricity Generating Board, Ratcliffe- 
yp (England). Scientific (Bees Dept. 

artin. 


Atmospheric Environment, Vol. 18, No. 9, p 1955- 
1961, 1984. 4 Fig, 1 Tab, 23 Ref, 1 Append. 


Descriptors: *Washout, *Sulfur dioxide, *Nitric 
oxide, *Nitrogen dioxide, *Ozone, *Precipitation 
chemistry, Rain, Nitrites, Nitrates, Acid rain, 
Wind. 


The washout coefficient of a gas in air is the 
fraction of it removed in unit time by rain below 
cloud base. The ‘apparent’ coefficients were esti- 
mated by statistically com; g hourly ground- 
level concentrations just before and at the onset of 
heavy, non-frontal rain. The concentrations were 
obtained from 5 y of continuous monitoring at a 
rural site. The coefficient (1/s) estimated for SO2 
was (2.61 +/- 0.14) x 10 to the Sth times the rate 
of rainfall (mm/h). This is completely consistent 
with a previously published value derived from the 
data from 10 rural sites for one year, and both 
estimates are consistent with published values of 
dissolved SO2 in rainwater at another rural site, 
giving some confidence in the technique. The 
values of the coefficients estimated for NO and 
NO2 were about 40 and 80%, respectively of that 
for SO2. Some nitrite is found in rainwater, but not 
enough to explain the washout found. However, 
the analysers used would measure HNO3 aerosols 
as NO2, and these are very soluble. In addition, 
fast reactions are known which can convert oxides 
of nitrogen into soluble nitrates, present in suffi- 
cient concentration in rainwater. The statistical 
process leads to the coefficient estimated for O3 
being negative, implying that O3 is produced at the 
time of rain. This is most probably due to the 
strong winds and turbulence which accompany 
heavy rain, giving replenishment of low-level O3 
from upper air levels where O3 is normally pro- 
duced. No systematic changes in the other gas 
concentrations accompany the changes in O3 
values. (Author’s abstract) 

W85-03296 


INORGANIC NITROGEN UPTAKE IN OLIGO- 
TROPHIC LAKE TAUPO, NEW ZEALAND, 
Department of Scientific and Industrial Research, 
Taupo (New Zealand). Div. of Marine and Fresh- 
water Sciences. 

J. C. Priscu, and L. R. Priscu. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 41, p 1436-1445, 1984. 4 Fig, 6 Tab, 67 
Ref. 


Descriptors: *Nitrogen uptake, *Lake Taupo, 
*New Zealand, Oligotrophic lakes, Carbon uptake, 
Ammonia, Nitrates, Isotopic tracers, Polysacchar- 
ides, Proteins, Photosynthesis, Nitrogen isotopes, 
Carbon radioisotopes, Phytoplankton. 


To determine nitrogen and carbon uptake in the 
surface waters of oligotophic Lake Taupo, New 
Zealand, isotope tracer methods were used. Time- 
course measurements of NH4(+) and NO3(-) 
uptake at near saturating concentration revealed 
about a fourfold greater uptake during the first 
hour of incubation relative to averaged 1-6 h 
uptake rates. This enhanced uptake was most ap- 
parent during the first 5-10 min of incubation. 
Uptake kinetics experiments indicated that the N 
assimilation rate was generally limited by low am- 
bient concentrations of inorganic N. The half-satu- 
ration constants for N uptake were low (< or = 
10 micro-g N/L) and comparable with ambient 
levels of NH4(+) and NO3(-); NO3(-) uptake was 
always lower than NH4(+) uptake and was inhib- 
ited strongly (about ty in the presence of about 
5 micro-g NH4(+)-N/L. Carbon to N uptake 
ratios averaged (+/- SD) 20.9 +/- 11.7 (grams C 
to grams N) and were correlated with seston com- 

positional ratios. Polysaccharide was the major end 
product of photosynthesis (as measured by C-14 
incorporation) in measurements made at 100 micro- 
E/sq m/s whereas protein was the primary end 
product during dark incubations. Samples enriched 
with NH4(+) and incubated at 100 micro-E/sq m/ 
s showed a significant increase in the C-14 incorpo- 
rated into protein, at the expense of that incorpo- 
rated into polysaccharide and low molecular 
weight metabolites. No differences in the pathway 
of C flow were observed in NH4(+)-enriched, 
dark-incubated samples. Nitrogen uptake estimates 
based in the percent of C-14 in the protein fraction 


24 


were similar to those calculated by the N-15 tech- 
nique. (Author’s abstract) 
W85-03307 


GEOCHEMICAL REACTIONS ASSOCIATED 
WITH LOW-TEMPERATURE THERMAL 
ENERGY STORAGE IN AQUIFERS, 

Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
For primary bibliographic entry see Field 2F. 
W85-03425 


DIFFUSION OF NONREACTIVE AND REAC- 
TIVE SOLUTES THROUGH FINE-GRAINED 
BARRIER MATERIALS, 

Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
For primary bibliographic entry see Field SE. 
W85-03427 


PRECIPITATION CHEMISTRY AT TUR- 
RIALBA, COSTA RICA, 

Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 

C. D. Hendry, C. W. Berish, and E. S. Edgerton. 
Water Resources Research, Vol. 20, No. 11, 
1677-1684, November, 1984. 5 Fig, 3 Tab, 27 Ref. 
NSF grants DEB-7810721 and DEB-80111361. 


Descriptors: ‘*Precipitation chemistry, *Costa 
Rica, *Turrialba, *Acid rain, Metals, Nutrients, 
Nitrogen, Phosphorus, Chemical analysis, Volca- 
noes, Sulfates, Hydrogen ion concentration, Acidi- 
ty. 


Bulk precipitation samples were collected weekly 
at Turrialba, Costa Rica, from March 1979 through 
March 1981. The samples were analyzed for pH, 
conductivity, major cations and anions, nutrient N 
and P species and 12 trace metals. Precipitation 
was found to contain low levels of minerals, nutri- 
ents and acidity. During the spring period of low 
rainfall and increased agricultural activity, high 
levels of chemical constituents were observed. 
Low rainfall rates at this time resulted in relatively 
low depositions. The volume weighted pH over 
the 2 year period was 5.34 and ranged from 4.81 to 
6.35. On the basis of equivalent ratios, excess sul- 
fate was determined to be the principal acidic 
anion. Excess sulfate comprised 85% of the total 
sulfate and may result from long-range transport, 
biogenic emissions, or sulfurous emission from 
nearby volcanic fumaroles. (Baker-IVI) 
W85-03568 


PEROXYACETYL NITRATE SOLUBILITY 
AND DECOMPOSITION RATE IN ACIDIC 
WATER, 

Battelle Columbus Div., OH. 

For primary bibliographic entry see Field 5B. 
W85-03594 


PHOTOCHEMISTRY OF NATURAL WATERS, 
Woods Hole Oceanographic Institution, MA. 

O. C. Zafiriou, J. Joussot-Dubien, R. G. Zepp, and 
R. G. Zika. 

Environmental Science and Technology, Vol. 18, 
No. 12, p 358A-371A, 1984. 9 Fig, 72 Ref. 


Descriptors: *Photooxidation, *Natural waters, 
Oceans, Chemical reactions, Ultraviolet light, Pho- 
tolysis, Radiation, Chremophores, Free radicals. 


Photochemical reactions may affect the photic 
zone, the surface sunlit layer of freshwaters, 
oceans, and estuarine regimes. This review surveys 
the area for the nonspecialist and presents results, 
problems, and opportunities for research. The simi- 
larities between oceans and fresh waters are strik- 
ing, but the differences require caution in extrapo- 
lating conclusions from one to another. A general 
theme that runs throughout the available evidence 
is one of great complexity. Care must be taken to 
avoid experimental artifacts, contamination prob- 
lems, and erroneous conclusions. Three aspects of 
this complexity that are clear are the ubiquitous 
importance of unknown compounds and colloids as 
chromophores, the involvement of complex inter- 
actions involving natural particulate materials, and 








the coexistence of a variety of free radicals and 
other short lived intermediates in many natural 
water systems. (Baker-IVI) 

W85-03660 


THEORETICAL ANALYSIS OF THE ROLE OF 
GROUNDWATER FLOW IN THE GENESIS OF 
STRATABOUND ORE DEPOSITS. 2. QUANTI- 
TATIVE RESULTS, 

Johns Hopkins Univ., Baltimore, MD. Dept. of 
Geography and Environmental Engineering. 

G. Garven, and R. A. Freeze. 

American Journal of Science, Vol. 284, No. 10, 
1125-1174, December, 1984. 26 Fig, 8 Tab, 63 Ref. 


Descriptors: *Groundwater movement, *Ore de- 
posits, *Gravity, Mathematical models, Simulation, 
Topography, a Metals, Permeability, 
Sedimentary basins. 


Numerical solution of mathematical models can be 
used to study the role of gravity-driven ground- 
water flow systems in stratabound ore formation. 
Suites of generic simulations form the theoretical 
basis of a sensitivity analysis used to evaluate quan- 
titatively the effects of various parameters in the 
transport models. The results of a sensitivity analy- 
sis indicate that gravity-driven groundwater flow 
systems are capable of sustaining favorable fluid- 
flow rates, temperatures, and metal concentrations 
for ore formation at groundwater-discharge areas 
near the edge of a basin. Under a gravity drive 
mechanism, groundwater flows from recharge 
areas in the elevated regions of a foreland basin to 
discharge areas in lower elevation regions. Flow 
patterns and rates are largely dependent on the 
basin geometry, the water table configuration, and 
the subsurface variation in permeability. A gentle 
topographic slope and continuity in stratigraphy 
will allow regional flow systems to develop over a 
scale of several-hundred kilometers. Variations in 
permeability or perturbations of the surface or 
basement topography can result in the formation of 
local flow systems of smaller dimensions. Quantita- 
tive modeling of transport processes in a variety of 
hypothetical cross sections shows that gravity 
driven flow provides a simple yet realistic explana- 
tion for the mechanics of epigenetic ore formation 
in sedimentary basins. The results also infer an 
additional application to the understanding of 
other basin related geologic processes such as sedi- 
ment diagenesis and petroleum migration and accu- 
mulation. (Baker-IVI) 

W85-03673 


CADMIUM IN FRESHWATERS: CONCENTRA- 
TIONS AND CHEMISTRY, 

Greater London Council (England). Environmen- 
tal Sciences Div. 

D. P. H. Laxen. 

Freshwater Biology, Vol. 14, No. 6, p 587-595, 
December, 1984. 6 Fig, 2 Tab, 31 Ref. 


Descriptors: *Cadmium, *Chemical speciation, 
*Adsorption, *England, Natural waters, Chemical 
kinetics, Streams, Rivers, Lakes, Physicochemical 
properties, Particulate matter. 


It is important to have accurate information on 
concentrations of cadmium in natural waters at 
background (largely unpolluted) sites to provide a 
context within which to assess the degree of anth- 
ropogenically induced pollution. Cadmium con- 
centrations are reported for twenty largely unpol- 
luted freshwaters in north-western England. They 
range from 15 to 117 ng/1 total Cd in the rivers 
and streams and from 18 to 51 ng/I in the lakes, 
lying on the low side of values reported in the 
literature. The total concentration is not the only 
measure of interest. It is equally important to have 
information on the physico-chemical forms (specia- 
tion), as these will influence the bioavailability of 
the Cd and its mobility within aquatic systems. 
Adsorption onto natural substrates, hydrous oxides 
of iron and manganese, clays, etc., provides one 
mechanism whereby the speciation can be signifi- 
cantly altered. A comparison is made between the 
fraction of Cd found to be particulate (> 0.2 
micro-m) and that which is calculated to be ad- 
sorbed on particulate matter. The discrepancy be- 
tween predicted and measured values is highly 








variable and does not appear to depend on sample 
pH, alkalinity or humic concentration. The adsorp- 
tion model is a poor predictor of the measured 
fraction of particulate Cd. The poor predictive 
ability of the adsorption models may be accounted 
for by several explanations: the K’ values might be 
in error; a major adsorption substrates may have 
been omitted; there may be a non-exchangeable 
particulate Cd phase; the adsorption may display 
non-equilibrium behavior due to slow exchange 
kinetics. (Moore-IVI) 

W85-03684 


SIMULTANEOUS PRECONCENTRATION OF 
COPPER, NICKEL AND COBALT IN WATER 
BY COPRECIPITATION-FLOTATION FOR 
ELECTROTHERMAL ATOMIC ABSORPTION 
SPECTROMETRY, 


Okayama Univ., Kurashiki (Japan). Inst. for Agri- 
cultural and Biological Sciences. 

For primary bibliographic entry see Field 5A. 
W85-03742 


ANALYSIS OF TRACE METALS IN WATER 

BY INDUCTIVELY COUPLED PLASMA EMIS- 

SION SPECTROMETRY USING SODIUM DI- 
BENZYLDITHIOCARBAMATE FOR PRECON- 

CENTRATION, 

Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 5A. 

W85-03743 
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DISTRIBUTION AND ACTIVITY OF BACTE- 
RIA IN THE HEADWATERS OF uae RHODE 
RIVER ESTUARY, MARYLAND, U: 

— Univ., Boston, MA. oak of Biol- 


Pe A. Rublee, S. M. Merkel, M. A. Faust, and J. 
Miklas. 


Microbial Ecology, Vol. 10, p. 243-255, 1984. 4 
Fig, 5 Tab, 36 Ref. NSF grant DEB 7911563. 


Descriptors: *Bacteria, *Estuarine environment, 
*Rhode River, *Maryland, Chlorophyll, Nutrients, 
Phytoplankton, Biomass, Seasonal variation, Tidal 
waters. 


Samples taken from a transect along the axis of the 
headwaters of a tidal estuary were evaluated for 
microbial, nutrient and physical parameters. Chlo- 
rophyll a averaged 42 micro g/l and phytoplank- 
ton comprised an estimated 80% of the total mi- 
crobial biomass as determined by adenosine tri- 
phosphate (ATP). Bacterial concentrations ranged 
from 300000 to 53900000 cells/ml and comprised 
about 4% of the total living microbial biomass. 
Bacterial production, determined by H3-methyl- 
thymidine incorporation was about 0.05-2.09 x 10 
to the 9th power cells/I/hr. Specific growth rates 
of 0.26 to 1.69/day were noted. Most bacterial 
production was retained on 0.2 micro m pore size 
filters, but passed through 1.0 micro m_ filters. 
Significant positive correlations were found be- 
tween all biomass measures and most nutrient 
measures with the exception of dissolved inorganic 
nitrogen nutrients where correlations were nega- 
tive. Seasonal variability was evident in all param- 
eters and variability among the stations was evi- 
dent in most. The results suggest that bacterial 
production requires a significant carbon input, 
likely derived from autotrophic production, and 
that microbial trophic interactions are important. 
(Baker-IVI) 

W85-03237 


SIZE STRUCTURE AND SEDIMENTATION OF 
BIOGENIC MICROPARTICULATES IN A SU- 
BARCTIC ECOSYSTEM, 

Oceanic Inst., Waimanalo, HI. 

For primary bibliographic entry see Field 2J. 
W85-03244 


FISH-NURSERY USE IN GEORGIA SALT- 
MARSH ESTUARIES: THE INFLUENCE OF 
SPRINGTIME FRESHWATER CONDITIONS, 
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Skidaway Inst. of Oceanography, Savannah, GA. 
S. G. Rogers, T. E. Targett, and S. B. V. Sant. 
Transactions of the American Fisheries Society, 
Vol. 113, No. 5, p 595-606, September, 1984. 4 Fig, 
3 Tab, 40 Ref. 


Descriptors: *Ogeechee River, *Ossabaw Sound, 
*Georgia, *Fish nurseries, Estuaries, *Seasonal 
variation, Salinity, Flow discharge, Spawning, 
Croaker, Flounder, Perch, Hogchoker, Spots, 
Menhaden, Mullet. 


The fish assemblage using shallow nursery habitats 
in the Ogeechee River-Ossabaw Sound salt-marsh 
estuary, Georgia, was investigated during the 
winter and spring of two successive years. High 
river discharges during these periods produced 
fully freshwater conditions (all tidal stages and 
amplitudes) in the upper portion of the study area 
for up to 4 months. Abundances of Atlantic croak- 
er Micropogonias undulatus, southern flounder 
Paralichthys lethostigma, silver perch Bairdiella 
chrysoura, and hogchoker Trinectes maculatus re- 
cruits were highest in the upper estuary. Spots 
Leiostomus xanthurus were more evenly distribut- 
ed, but continued to use upper-estuary nursery 
areas during periods of high river discharge. Al- 
though the recruitment of several species likely 
was inhibited during discharge peaks, only striped 
mullet Mugil cephalus avoided freshwater condi- 
tions. Spots, southern flounder, Atlantic menha- 
den, and silver Fame utilized shallow nursery areas 
on a size-specific basis. Recruitment and utilization 
patterns of fishes spawned in deeper areas general- 
ly were maintained throughout prolonged periods 
(up to 100 days) of freshwater conditions. The 
precise function of upper-estuary nursery areas is 
governed by the timing and magnitude of dis- 
charge events, but remains essentially intact 
through the seasonal encroachment of fresh water. 
(Author’s abstract) 

W85-03246 


BEHAVIOUR OF SOME PAH, PCB AND OR- 
GANOCHLORINE PESTICIDES IN AN ESTU- 
ARY, A COMPARISON - EXE, DEVON, 

Berlin (Germany, F.R.). 
Inst. fuer Wasser-, Boden- und Lufthygiene. 

For primary bibliographic entry see Field SB. 
W85-03286 





NONTIDAL WETLAND MAPPING IN SOUTH 
CAROLINA USING AIRBORNE MULTISPEC- 
TRAL SCANNER DATA, 

South Carolina Univ., Columbia. Dept. of Geogra- 
phy. 

For primary bibliographic entry see Field 7B. 
W85-03301 


PREDICTING WATER CIRCULATION IN 
DELAWARE BAY AND RIVER: NOAA’S NEW 
APPROACH, 

P. M. Wolff, and D. Konop. 

Sea Technology, Vol. 25, No. 9, p 18-19 and 21-22, 
September, 1984. 2 Fig. 


Descriptors: *Water circulation, *Currents, *Dela- 
ware Bay, *Delaware River, Estuaries, Naviga- 
tion, Mathematical models, Measuring instruments, 
Water level, Rivers, Bays. 


A numerical model is being devised which is a 
subset of the Blumberg-Mellor 3-dimensional estu- 
arine/shelf model. The new model is a two-dimen- 
sional model which will not take into account the 
vertical variations in current speed and direction. 
The numerical model plays the most critical role in 
the project because of its potential to simulate the 
combined effects of astronomical and meteorologi- 
cal influences on a waterway. In NOAA’s Dela- 
ware Bay and River Circulation Modeling Project, 
water levels, river stages, and meteorological con- 
ditions will be the input parameters - the drivers of 
the model. The model will use National Ocean 
Service historical records of water levels, as well 
as water circulation data recently collected by the 
ship Ferrel, which is doing the field work. The 
locations where current data are most important 
are in navigational channels. A new type of cur- 


Field 2—WATER CYCLE 


Group 2L—Estuaries 


rent meter is being used to gather data for the 
model - a remote acoustic Doppler System, or 
RADs for short. This current sensing system can 
be mounted on the bottom of a channel out of 
harm’s way to measure the flow in the water 
column from near the top to near the bottom. 
(Baker-IVI) 
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LATES IN AN ESTUARINE EMBAYMENT, 
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Marine Geology, Vol. 59, No. 1/4, p 85-103, July, 
1984. 6 Fig, 3 Tab, 46 Ref. EPA contract 
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Resuspension of bottom sediments by waves, cor- 
responding changes in suspended particulate mate- 
rial (SPM) concentrations in the overlying water 
column, and transport pathways of SPM were 
investigated in a shallow estuarine embayment 
colonized by seagrass communities in Chesapeake 
Bay. In shallow (< 2 m), unvegetated regions 
significant resuspension of bottom sediments was 
evident when northerly winds exceeded 25 km/h, 
increasing SPM concentrations up to 10-fold. High 
concentrations of SPM generated by resuspension 
dissipated rapidly (within 24 h) after winds became 
calm. Patterns of SPM along the embayment’s 
depth gradient suggest that part of this resuspend- 
ed material was transported offshore into deeper 
reaches of the estuary. In areas of the embayment 
colonized by seagrasses, wave energy was attenu- 
ated by the vegetation, suppressing resuspension 
and enhancing deposition. As a result, SPM con- 
centrations were significantly lower inside seagrass 
beds than in adjacent unvegetated areas. During 
periods of high winds when wave induced resu- 
spension occurred in unvegetated areas, SPM con- 
centrations remained unchanged inside the bed at 
normal water levels. However, when water levels 
were elevated by spring tides or storm surges, 
plants were less effective at attenuating wave 
energy, and SPM concentrations increased inside 
the seagrass bed due to resuspension and advective 
processes. Calculations based on the results of this 
study indicate that sedimentation rates are substan- 
tially higher in seagrass communities than in unve- 
etated areas. (Author’s abstract) 
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Descriptors: *Chesapeake Bay, *Virginia, *Turbu- 
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Measurements of turbulent shear stress 5 cm above 
a sediment bed are described for five stations dis- 
tributed along a transverse profile of an estuarine 
sand wave in lower Chesapeake Bay, Virginia, 
U.S.A. Time series analyses of the velocity data 
reveal three kinds of constituents: (1) components 
of long period; (2) wind wave components; and (3) 
turbulence. The energy in the turbulent part of the 
records is highly attenuated in comparision with 
that of the low frequency components. Further- 
more, at all except the lowermost frequencies, the 
energy contained in the horizontal component of 
the flow is less than that contained in the vertical 
component. The excess energy at the low frequen- 
cy part of the spectrum as compared to the high 
frequency part is explained by: (1) the input of 
energy from wind waves; (2) damping of turbu- 
lence; or (3) both causes. The first evidently is the 


main cause. Suspended sediments and stable densi- 
ty stratification reduce turbulence, but they act 
mainly on the vertical component. A schematic 
model, presented here, indicates that oscillating 
flow over a rugose bed induces additional fluctua- 
tions in the vertical component. Estimates of Reyn- 
olds shear stress are small and most are negative. 
Time series plots of the Reynolds stress show: (1) 
small spikes in all records in which the instantane- 
ous shear stresses are very close to zero; and (2) 
intermittent large spikes. In most instances, within 
a spike, the fluctuating horizontal component of 
the turbulent velocity, u, and the vertical counter- 
part, w, are of the same sign and (w) > (u). These 
results are in agreement with the pro model 
of flow over rippled surfaces. The findings and 
concepts developed in the study indicate that even 
though a flow over the bed actually produces a 
significant boundary shear stress, it cannot be 
properly measured very close to the bottom based 
on the Reynolds stress idea. When making nearbed 
measurements in turbulent flows in open waters 
with tidal currents, surface waves, stable density 
structures, a rugose bed and with sediment in sus- 
pension, one may encounter a reduction in turbu- 
lence and a degradation of the usual correlation 
between u and w. Under these conditions the pro- 
file method for determining the shear stress, using 
mean flow values, may be more reliable. (Author’s 
abstract) 
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Sea level and current observations made in the 
Delaware estuary during autumn of 1982 were 
examined for evidence of wind-forced subtidal var- 
iability. Subtidal sea level fluctuations at the mouth 
of the Delaware estuary were forced primarily by 
wind stress nearly parallel to shore. A positive 
longshore wind stress along 050 degree T pro- 
duced a drop in coastal sea level, indicating Ekman 
transport to the right of the wind. The subtidal sea 
level in the interior of the estuary could not be 
adequately represented by the effect of remote 
coastal forcing through the mouth alone. Local 
wind forcing was insignificant. The interior subti- 
dal sea level was driven by the wind through a 
combination of two remote forcing mechanisms: 
one from the mouth of the Delaware through the 
direct estuary-shelf coupling and a second from the 
upper Chesapeake Bay via the Chesapeake and 
Delaware Canal. Remote forcing from the mouth 
of the estuary was the major factor in producing 
subtidal sea level fluctuations within the estuary. In 
the upper Delaware estuary predominately baro- 
tropic subtidal current fluctuations were found su- 
perimposed on a much weaker two-layer gravita- 
tional circulation field. These fluctuations were 
produced primarily by the local subtidal surface 
slope generated by the differences between the two 
remote forcing mechanisms. Coupling with the 
upper Chesapeake is especially important to the 
subtidal current response in the interior of the 
estuary. (Baker-IVI) 
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Approximate methods for solving the shallow 
water equations may lead to solutions exhibiting 
large fictitious, numerically-induced oscillations. 
The analysis of the discrete dispersion relation and 
modal solutions of small wavelengths provides a 
powerful technique for assessing the sensitivity of 
alternative numerical schemes to irregular data 
which may lead to such oscillatory numerical 
noise. For those schemes where phase speed van- 
ishes at a finite wavenumber or there are multiple 
roots for wavenumber, oscillation modes can exist 
which are uncoupled from the dynamics of the 
problem. The discrete modal analysis approach is 
used here to identify two classes of spurious oscil- 
lation modes associated respectively with the two 
different asymptotic limits corresponding to estua- 
rine and large scale ocean models. The analysis 
provides further insight into recent numerical re- 
sults for models which include large spatial scales 
and Coriolis acceleration. (Author’s abstract) 
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MEASURING INTERTIDAL WAVE FORCES, 
Washington Univ., Seattle. Dept. of Zoology. 

S. R. Palumbi. 

Journal of Experimental Marine Biology and Ecol- 
ogy, Vol. 81, No. 2, p 171-179, October, 1984. 3 
Fig, 1 Tab, 30 Ref. National Academy of Sciences 
ae Henry Fund grant 199 and NSF grant 80- 
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In marine environments, wave action appears to be 
a potent agent determining species presence, abun- 
dance, and distribution; relative wave forces are 
commonly estimated by subjective categorization 
of sites as either ‘exposed’ or ‘protected’. A small, 
inexpensive device was developed that measures 
forces due to wave action in the range of 2 to 20 N 
allowing quantification of most accessible intertidal 
exposures. Maximum wave force measurements 
were taken at six intertidal sites, differing in wave 
action, from June through October, 1983 on Ta- 
toosh Isiand in Washington State. Measurements 
using this technique agree well with subjective 
rankings of wave action at the study sites and with 
wave forces measured at these sites by other meth- 
ods. (Author’s abstract) 
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The Blanca Bay is located in southeastern Buenos 
Aires province. Oxygen, alkalinity, nutrients, pH, 
prs ppv and salinity were measured through 
tidal cycles at two points in Blanca Bay. Puerto 
Cuatreros, located in the inner part of the estuary, 
is fed by the fresh water of the Sause Chico river, 
which receives food industry waste discharges. 
Farola 2 is situated in the principal navigation 
channel, in a zone with continuous dredging oper- 
ations. The dependence of salinity on freshwater 
input at low tide was evident at Puerto Cuatreros, 
but attenuated at Farola 2. The method for measur- 
ing primary production in flowing waters is not 
considered applicable in Puerto Cuatreros because 
of the close dependence between oxygen concen- 
tration and salinity changes during the tidal cycle. 
A relationship with an inverse proportionality be- 
tween soluble silica concentration and salinity was 
obtained. A direct relation between nitrate, nitrite, 
phosphate and salinity was found, but the correla- 
tions were not very good. It becomes evident that 
the correct selection of tide conditions is critical 
for the different parameters to be measured, par- 





id when studying nutrient cycling. (Baker- 
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The annual hydrological cycle of the Caimanero- 
Huizache lagoon system on the Pacific coast of 
Mexico was investigated during 1977-1978. There 
is a well defined wet season during which the 
lagoons fill with water derived from fluvial inputs 
and direct precipitation. Water is lost by evapora- 
tion and outflow to the sea, the latter process 
starting as the wet season progresses and being 
facilitated by a falling mean sea level. Evaporation 
exceeds in situ precipitation and during the dry 
season complete desiccation may be prevented by 
a now rising mean sea level which promotes the 
flow of seawater into the lagoon basin. A quantita- 
tive estimate of the magnitude of these controlling 
processes is presented and processes bringing about 
mixing in the lagoons discussed. A brief compari- 
son is made with other lagoon systems on the 
Pacific coast of Mexico. (Author’s abstract) 
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An overview was sought of the seasonal dynamics 
in the standing stocks of the seaweeds inhabiting 
the disturbed rocky intertidal shoreline near 
Whites Point. An analysis of the composition of 
the Whites Point seaweed communities based upon 
ecologically related functional-form groups is also 
presented. Seaweed cover averaged 72.5% over 
the entire rocky intertidal shoreline and ranged 
from 60.8% to 92.5% during the 2.5 years of study. 
Generally, cover was greatest during late summer 
and was least during winter. Greatest algal cover 
was contributed by encrusting blue-green algae. 
Most seaweeds exhibited variations in percent 
cover from season to season and year to year, but 
Gigartina canaliculata, G. leptorhynchos, Egregia 
menziesii, Chondria californica, Laurencia sinicola 
and to a lesser extent Ceramium spp., were species 
that generally reached greatest cover in late 
summer-fall and least cover during winter. A total 
of 67 different algal taxa occurred in the samples, 
although an average of only 42 seaweeds was 
obtained per seasonal assessment. Seaweeds exhib- 
iting mean cover values over the 2.5 yr period 
were categorized according to functional group. 
(Baker-IVI) 
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The distribution of dissolved chromium in the St. 
Lawrence estuary and Gulf of St. Lawrence was 
studied using filtered water samples collected from 
28 sites during a September 1979 research cruise. A 
chromium concentration of 0.7 micro g/l was 
found in the St. Lawerence River. In the turbidity 
maximum of the upper estuary, chromium is re- 
moved from solution onto fine-grained resuspend- 
ed sediments and internally produced organic-rich 
floccules. Removal of chromium occurs in the 
upper estuary only between salinities of 0 and 5%. 
At estuarine salinities in excess of 5% and through 
the Gulf no discernible removal was observed. 
Since the removal occurs at such low salinities, it 
may be more meaningful to compare the removal 
to the river flux only. In that case, the removal 
amounts to 50% of the river flux. (Collier-IVI) 
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Since the hydrodynamics of flow in most shallow 
estuaries is dominated by the boundary resistance, 
the selection of appropriate values for the rough- 
ness coefficients in any numerical tidal model is 
important. The paper describes studies involving 
the intra-tidal variation of resistance coefficients in 
twelve reaches of the Conwy estuary in North 
Wales. Resistance coefficients are evaluated for six 
water levels data sets covering the neap to spring 
tidal variation by cubature based and parameter 
estimation techniques. Results from these two in- 
verse methods are shown to agree well despite 
somewhat different schematizations for the estu- 
ary. A direct check on the intra-tidal variation of 
resistance coefficients at one particular reach is 
made possible by specifically gathered field data 
described in an earlier paper by Knight. In general 
the resistance coefficients exhibit three basic trends 
- a strong stage dependence, a flow directional 
dependence due to flood or ebb dominated bed 
forms, and a high variability with location along 
the estuary, especially where sand banks are ex- 
posed at low water. The optimized resistance coef- 
ficients are then used in a one-dimensional numeri- 
cal tidal model in order to ascertain the effect of 
particular modes of calibration. Estuary mean 
errors in water levels are of the order of 2, 5 and 
16 cm for the three calibrations tested. (Author’s 
abstract) 
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A two-dimensional steady-state model of light- 
driven phytoplankton productivity and biomass in 
map mixed estuaries has been developed. Ef- 
ects of variations in river flow, suspended sedi- 
ment concentration, phytoplankton sinking, self- 
shading and growth rates on distributions of phyto- 
plankton biomass and productivity are investigat- 
ed. Numerical simulation experiments show that 
biomass and productivity are particulary sensitive 
to variations in suspended sediment concentrations 
typical of natural river sources and to variations on 
loss rates assumed to be realistic but poorly known 
for real systems. Changes in the loss rate term 
within the range of empirical error (such as from 
dark bottle incubation experiments) cause phyto- 
plankton biomass to change by a factor of two. In 
estuaries with adequate light penetration in the 
water column, it could be an advantage for phyto- 
plankton to sink. Species that sink increase their 
concentration and form a phytoplankton maximum 
in a way similar to the formation of the estuarine 
turbidity maximum. When attenuation is severe, 
however, sinking species have more difficulty in 
maintaining their population. (Author’s abstract) 
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During two cruises in November 1976 and May 
1978, the suspended matter distribution in the 
Zaire estuary, on the shelf and in the adjacent 
ocean was studied. The concentrations decreased 
from about 30 g/cu m in the river to less than 0.05 
g/cu m in the ocean, with higher turbidity in the 
surface water and near the bottom. A strong de- 
crease in concentration was found in the estuary 
where the surface water looses about half its sus- 
pended matter between the head of the canyon and 
the river mouth in spite of current velocities of 1.5 
and 2.6 m/s. In the surface water the turbidity is 
determined by particle supply through the river 
plume, mixing and particle settling, and particle 
aggregation in the surface water and disaggrega- 
tion at greater depth down to the oxygen mini- 
mum. The particle size distribution of the suspend- 
ed material shows a gradual decrease in size from 
the river and the estuary towards the ocean, re- 
flecting settling out of the larger sized particles. 
The suspended matter supplied by the Zaire river 
is partly deposited on the shelf north of the river 
mouth and partly on the continental slope and on 
the ocean floor or is supplied to the ocean surface 
water through the river plume which extends as 
far as 800 km from the river mouth. Turbulent 
mixing of the particulate suspended matter is con- 
sidered to be far more rapid than supply or settling 
of the particles. (Baker-IVI) 
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Light transmission and hydrographic data were 
measured in situ simultaneously in the Zaire river 
estuary and on the shelf off the river extending to 
the feo A domed Basin. Profiles of light transmission 

indicate that the majority of the particles derived 
from the river are transported ue 


Bottom 

layers were well developed along the 

The sediments along the canyon axis 

were mostly sands, and thus the submarine canyon 
s to provide an efficient transport route for 
ape nny ey in ola Basin across the 
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Data were collected on particulate organic carbon 
(POC), dissolved organic carbon (DOC), and phy- 
toplankton in the Zaire river, estuary and plume. 
Mean river value of POC was 1.1 mg/l, 4.7% of 
the suspended matter. Average DOC content of 
the river water was 8.5 mg/l. These values are in 
with the calculations of TOC input 
from rivers to the world’s ocean. Within the estu- 
ary POC and chlorophyll decreased regularly up 
to a salinity of 20. Between salinities of 20 and 32 
small phytoplankton bloom occurred resulting also 
in values. DOC mixed conservatively 
up to a salinity of 25; at salinities above 25, values 
indicate DOC production. This DOC production 
occurred partly in the bottomwater of the canyon 
where low oxygen values indicated mineralization 
and conversion of the accumulated POC into 
DOC. Another area of DOC production observed 
inside and outside the surface waters of the plume, 
was partly related to autolysis and degradation of 
the phytoplankton bloom. The influence of rivers 
on organic carbon in the ocean is not confined 
to the amount introduced directly; the amounts of 
POC and COD resulting from enhanced phyto- 
plankton primary production by nutrient input 
from rivers and by river induced upwelling must 
be included. (Baker-IVI) 
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a, Seasonal variation, Cyanophyta, Chlorophyta, 
Diatoms, Pyrrophyta, Euglenophyta, Salinity. 


Ebrie Lagoon is a shallow brackish water body 
with a main depth of 4.8 m and an area of 566 sq 
km. The phytoplankton was surveyed at 43 sta- 
tions in each of the three main ecological seasons 
Gary manson, caley Suanne, ant Geek ee The 
salinity was very variable in space and time, reach- 
ing ae ee ee ere eee 
near the outlet to the sea. The mean cell biomass 
wae 32 Sayl Seen, Ge ety Se ae 58 
during flood season and dry season 

chlorophyll a content was 16.4 mg/cu m ‘mn during 
dry season, 13.3 during rainy season and 10. 
during the flood. Cyanophyceae, Chlorophyta, dia- 
toms and Pyrrhophyta were the most common 
algal groups in the athe Pern Bag were 
only well represented in the urban zone. In spite of 
large fluctuations in distribution of phytoplankton 
all during the year, five main ecological zones have 
been identified, according to their algal communi- 
ties: a large western part, two annex lagoons, an 
eastern part, an urban zone and a central part. A 
rough estimate of the Pi bag ere supply by 
the tributaries and of the oplanktonic loss 
through the Vridi Channel that the latter 
was 52 times higher for the chinsoghyil a content 
than if the streams flowed directly to the ocean. 
(Moore-IVI) 

W85-03693 


GULF OF FOS (FRANCE): MAIN HYDROLO- 
GICAL FEATURES (1976-1978), 
ae Univ. de Luminy, Marseille (France). 


Hydrobiologia, Vol. 118, No. 2, p 187-197, No- 
vember, 1984. 7 Fig, 4 Tab, 20 Ref. 


Descriptors: *Gulf of Fos, *France, *Hydrology, 
*Estuaries, Salinity, Nutrients, Water pollution, 
Nitrates, voy, Heavy metals, Chlorinated 
hydrocarbons, Wind, Water temperature. 


Surrounded by a heavily industrialized area, re- 
ceiving the waters of de Etang de int (itself 
situated in a —_ industrial zone) and ly af- 
fected by the Rhone waters, the Gulf of Fos has 
become increasingly polluted. Neither an estuary, 
nor a pure sea gulf, the Gulf of Fos is an unbal- 
anced neritic zone. Its distrophic character is ac- 
centuated by the numerous continental discharges, 
although a serious attempt at purification has been 
made over the last few years. The climatic instabil- 
ity which characterizes this region (irregular peri- 
ods of winds, fluvial risings) reinforces the chang- 
ing ecological conditions in the gulf waters. 
feng = a synthesis of hydrological and pollution 

data obtained between 1976 and 1978, the main 
features regulating the gulf water ecological devel- 
opment are described by Principal Components 
Analysis. Salinity and its variations appear to be 
the main regulator in the zone close to an estuary. 
A large quantity of suspended matter, nutrients and 
diverse polluting compounds are associated with 
the fresh or brackish waters. Depending on the 
prevailing winds, the water will either directly 
affect the Gulf of Fos, or be chased away to the 
open sea. The cold season is characterized by 
maximum freshwater flow and homothermous con- 
ditions; the hot season is characterized by low flow 
and the presence of a thermocline associated with a 
strong density gradient. Nitrate and phosphate 
concentrations in the Gulf of Fos are among the 
highest values observed in the northwestern Medi- 
terranean area. Pollution by heavy metals, and 
organochlorine compounds seems to be the main 
consequence of human action on the waters of the 

. (Moore-IVI) 
85-03695 


INFLUENCE OF SULPHIDE ON THE DISTRI- 
BUTION OF HIGHER PLANTS IN SALT 
MARSHES, 

Birkbeck Coll., London (England). Dept. of 
Botany. 

A. Ingold, and D. C. Havill. 

Journal of Ecology, Vol. 72, No. 3, p 1043-1054, 
November, 1984. 5 Fig, 3 Tab, 16 Ref. 


Descriptors: *Sulfides, *Salt marshes, *Plants, 
*Canvey Island Point, *England, Ecological distri- 


bution, Marshes, Sediments, Redox potential, Salt 
pans, Stream sediments. 


Field work was carried out on the salt marsh at 
Canvey Island Point on the Essex coast of the 
river estuary (England). Soluble sulfide in 
surface (0-5 cm) salt marsh sediments was detecta- 
ble only on the lower marsh, salt pans and creek 
beds. Of the vascular plant species present on the 
lower-marsh only Salicornia europaea was rooted 
in sulfide-containing sediments. No significant cor- 
relation was observed between soluble sulfide con- 
centration and redox potential in soil samples from 
the lower-marsh. When eight salt marshes from 
around the coast of Britain were compared, six had 
a detectable sulfide concentration in the lower- 
marsh sediments. In all cases the most significant 
association was between S. europaea and otherwise 
bare ground. In two marshes where no soluble 
sulfide could be measured, S. europaea was associ- 

ated with other plant species rather than bare 
ground. Monthly observations of plant cover and 
sulfide concentration in sixteen permanent quadrats 
on the lower marsh revealed a significant positive 
correlation between the cover of S. europaea and 
soil sulfide. In contrast, Puccinellia maritima 
showed a significant negative correlation with sul- 
fide concentration. In liquid media, the growth of 
other marsh plants was significantly inhibited by 
sulfide whereas there was no marked effect on that 
of S. europaea. S. europaea is relatively tolerant of 
sulfide and is able to establish on areas of the lower 
marsh from which other species are excluded by 
the presence of sulfide. (Moore-IVI) 
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FORMS OF PHOSPHORUS AND PHOSPHO- 
RUS-IRON RELATIONSHIPS IN THE SUS- 
PENDED MATTER OF THE ST. LAWRENCE 
ESTUARY, 

McGill Univ., Montreal (Quebec). Geotechnical 
Research Centre. 

M. Lucotte, and B. D’Anglejan. 

Canadian Journal of Earth Sciences, Vol. 20, No. 
12, p 1880-1890, December, 1983. 6 Fig, 4 Tab, 39 
Ref. 


Descriptors: *Estuaries, *St Lawrence Estuary, 
*Phosphorus, *Iron, Chemical reactions, Water 
analysis, Suspended sediments, Iron hydroxide, 
Mixing, Turbidity, Salinity, Orthophosphate. 


The partition of phosphorus between the organic 
fraction and both the detrital and non-detrital frac- 
tions was studied in the particulate matter of the 
St. Lawrence Estuary and two of its tributaries. 
Between 30 and 50% of the total mass of particu- 
late P going through the estuary annually is made 
up of mineral matter that is not available for bio- 
logical use. Between 20 and 25% of the total 
particulate P is surface adsorbed on iron hydroxide 
precipitates. Continuous stirring and sediment resu- 
spension in the zone of maximum turbidity re- 
moves any clear indication of Fe flocculation and 
of related phosphate adsorption during early estua- 
rine mixing, as is suggested by experimental work 
and field observations in other estuaries. Some 
evidence of P removal on Fe-rich suspended parti- 
cles in the low salinity, high turbidity region of the 
estuary is provided by a lower atom ratio of the 
non-detrital Fe and P fractions there, as compared 
with its value both in the freshwater zone and 
below the maximum turbidity zone (MTZ). P de- 
sorption seaward of the MTZ, if it takes place at 
all, is only minor as the ratio of particulate to 
dissolved orthophosphate occurs everywhere con- 
siderably above its theoretical equilibrium values, 
and since dissolved orthophosphate appears con- 
servative through the estuary. The seaward in- 
crease in dissolved phosphate is due to the intru- 
sion and admixing of P-rich deep waters from the 
Laurentian Trough into the estuary, not to desorp- 
tion. Not enough fine grained deposits may accu- 
mulate today in the estuary to create the low redox 
sedimentary environments favorable to the release 
of surface absorbed particulate P to the water 
column. (Baker-IVI) 
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3. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3B. Water Yield Improvement 


php ge OF WATER VOLUME BALANCE 
THE SPREE RIVER DISTRICT IMPACTED 

BY MINING OPERATIONS (PROBLEME DER 
WASSERMENG: ILANZ IM _ BERGBAU- 


ENB 
BEEINFLUSSTEN SPREEGEBIET), 
Ww haftsdirek' 


asserwirtsc tion Obere Elbe-Neisse, 
Dresden (German D.R.). 
E. Winkler. 

Wasserwirtschaft-Wassertechnik, Vol. 33, No. 6, p 
187-190, June, 1983. 5 Fig, 2 Tab, 6 Ref. 


Descriptors: *Spree River, an mines, *Germa- 
ny (Democratic Republic), * dwater hydrol- 
ogy, Water management, cones management, 
Pit recharge. 





Intensified mining of the Lausitz seam of brown 
coal in the Spree river catchment area of the 
German Democratic Republic since 1960 has led 
to a lowering of the groundwater table and large 
volumes of pit water. The area affected covers 
1,025 sq km and is expected to increase by 1,300- 
Lee ene Us ee poe oe Mining intensifica- 
tion has been paralleled by increased industrial and 
agricultural water use, presenting problems in bal- 
ancing water resources. Water losses in industry 
mask increased flow in the Spree; when these are 
allowed for, a flow increase of 36.2% of total pit 
water raised can be seen, with a pit-water increase 
of 19.6 cu m/sec for the years 1950-1980. This 
knowledge is however insufficient to effect a bal- 
ancin, hs water volume and water control. Experi- 
shown that the influence of pit water is 
greater during low water than at high water, but 
proof of this is difficult because flow distribution 
varies from year to year while pit water increases. 
On the basis of comparisons of annual flow distri- 
bution between the years 1976-1979 and 1952-1965 
(which were influenced only slightly by pit water), 
which corroborated this experience, water volume 
balancing was carried out using data from earlier 
years with little pit water impact plus an added 
50% to account for pit water in apt current year. 
This procedure has the advantage that it can be 
used for stochastic simulation, but disadvantages 
include misrepresentation of river sections withi 
the lower water-table area, non-utilization of data 
after 1960, and inaccuracy due to the blanket 50% 
figure. Balancing is currently performed by using 
statistics from the years since 1960 in which flow 
was most influenced by pit-water extraction and by 
allowing for both water losses and total pit water 
extracted for the year being balanced. Advantages 
of this method are use of known pit-water extrac- 
tion figures, applicability within the lowered 
water-table area, and better knowledge of water 
e and other anthropological influences. (Gish- 


IV 
W85-03515 
EFFORTS TOWARD A BASIC ECONOMIC 


REGION AS A BASIS FOR CAPITAL INVEST- 
MENT ZUR GRUNDFONDS- 
WIRTSCHAFTLICHEN UNTERSUCHUNG 
UND PLANUNG DER TRINKWASSERVER- 
SORGUNG IM OBEREN SPREEGEBIET ALS 
GRUNDLAGE DER _  INVESTITIONSTATIG- 


. 
VEB Projektierung Wasserwirtschaft, Cottbus 
(German D.R.). 

G. Mosch, and H. Wunsche. 
Wasserwirtschaft-Wassertechnik, Vol. 33, No. 6, p 
191-192, June, 1983. 


Descriptors: *Germany (Democratic Republic), 
*Upper Spree Region, *Zittau, *Economic aspects, 
*Long-term —- Water requirements, Water 
supply development, Water resources develop- 
— Coal mining, Pit water, Groundwater poten- 
tial. 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Use Of Water Of Impaired Quality—Group 3C 


In 1969, the Dresden (German Democratic Repub- 
lic, GDR) water and wastewater treatment facili- 
ties charged the Cottbus section of the Water 
Management eens Commission with studying 
the water-supply area Stor the Zittau region (cover- 
ing the sta a GDR with 344,000 inhabitants) 
with the goal of developing measures to secure the 
water supply to the year 2000. The region was 
divided into subsections according to type of water 

ps fpr —, of supply and demand, and —. 


hong: fhe er lor coverin, 
wove out for This resulted ia 
timely preliminary studies toward future 
investment. Recent figures show that about 15 

the supply is lost through drinking water being 
used by industry, a sc ipes Goemineely om 
water use measures; an 80% increase 

be needed by 2000, a sien of which = eo 
be im from o! areas. The major part of 
capacity increase should occur through the expan- 
sion of the Sdier waterworks, the largest facility in 
the Zittau area. Three new waterworks will be 
constructed to utilize available groundwater, and 
300 km of new pipes will be laid. The success of 
this study has led to a similar investigation of a 
brown-coal mining area within the former Spree- 
Oder-Neisse water district, begun in 1973. The 
water supply was endangered by a lowering of the 
water table caused by intensified mining, only 3/10 
waterworks being unaffected. A solution for the 
Boxberg water-supply subsection was to construct 
a new water-treatment plant (15,000 cu m/day, 
start-up 1983) to utilize pit water. After the expect- 
ed shut-down of the waterworks at the town of 
Weisswasser, which will need 22,500 cu m water/ 
day in 2000, water will be supplied via a 20-km 
pipeline from a gas combine. A further similar 
study is being performed for the coal fields near 
Cottbus. (Author’s abstract) 
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CHANGES IN STREAMFLOW IN AN HERBI- 
CIDE-TREATED PINYON-JUNIPER WATER- 
SHED IN ARIZONA, 

Rocky Mountain Forest and Range Experiment 
Station, ——— AZ. Forestry Sciences Lab. 

M. B. Baker, Jr 

Water Snsoenaes Research, Vol. 20, No. 11, 
1639-1642, November, 1984. 3 Fig, 2 Tab, 18 Ret. 


Descriptors: *Arizona, *Herbicides, *Forest water- 
sheds, *Water yield improvement, *Streamflow, 
Watersheds, Vegetation, Watershed management, 
Pinyon trees, Juniper trees. 


A 147-ha pinyon-juniper watershed in north cen- 
tral Arizona was sprayed with a herbicide mixture 
to kill all overstory vegetation. After 8 years of 
postherbicide evaluation, the dead trees were re- 
moved. The herbicide treatment induced an in- 
crease in annual streamflow of about 157%. There 
is an indication that after the dead trees were 
removed, streamflow was reduced to near-pre- 
treatment levels. Water yields can be increased on 
basins with volcanic soil by chemically killing the 
pinyon-juniper overstory and leaving the dead 
trees standing. This increase can be ex about 
1 out of every 2 years when precipitation equals or 
exceeds the winter average. Therefore a manage- 
ment system may be devised where dispersed 
upland pinyon-juniper basins could be chemically 
treated to provide some additional water yield. 
Managers, however, must recognize that these 
treated areas may not be esthetically pleasing to 
much of the public and that the use of c! in 
opposed by many people. (Baker-IVI) 
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CONVERSION OF ARIZONA CHAPARRAL 
TO GRASS INCREASES WATER YIELD AND 
NITRATE LOSS, 

Rocky Mountain Forest and Range Experiment 
Station, Tempe, AZ. 

E. A. Davis. 

Water Resources Research, Vol. 20, No. 11, 
1643-1649, November, 1984. 5 Fig, 4 Tab, 11 Ref. 


Descriptors: ‘*Nitrates, *Arizona, *Chaparral, 
*Water yield improvement, Watershed manage- 
ment, Grasses, Herbicides, Streamflow, Water pol- 
lution sources. 


Conversion of an Arizona chaparral watershed to 
cover by using a cha pent» se of karbuti- 
fate ite granules increased and the nitrate 
content of the water. Nitrate concentrations in 
streamflow from an untreated control watershed 
reamined less than 1 ppm throughout the study, 
whereas nitrate from the treated watershed in- 
prc digo, Deo wal peepee epee 
maximum concentration of 56 ppm, with an annual 
weighted mean concentration of 16 ppm. Maxi- 
mum concentrations of 60 and 69 ppm occurred 
during the third and fourth posttreatment years, 
when annual mean concentrations were 66- and 
100-fold above normal. After 11 years the annual 
mean concentration was still 14 fold above normal. 
_ mean nitrate concentration of the streamflow 
from the treated watershed for the entire 11 year 
period was 29 fold ap than that for the control 
wi 
W85-03564 


*‘TRAP-DAMS’: ARTIFICIAL SUBSURFACE 
STORAGE OF WATER, 

Royal Inst. of Tech., Stockholm (Sweden). Dept. 
of Land Improvement and Drainage. 

G. Baurne. 

Water International, Vol. 9, No. 1, p 2-9, 1984. 5 
Fig, 2 Tab, 10 Ref. 


Descriptors: *Trap dams, *Subsurface storage, 
*Water supply development, Arid regions, Devel- 
oping countries, Dam construction, Sedimentation, 
Subsurface dams, Erosion. 


In most arid and semi-arid regions of the world 
with uneven rainfall distribution, but sufficient 
yearly rainfall, the problem of water shortage can 
be treated as a storage problem. Construction of 
sediment filled dams for artificial subsurface stor- 
age of water could provide a very cost efficient 
solution to the problem. If there is a large runoff 
with a large transport of coarse sediments during 
at least one part of the year, one or several dams 
filled with such sediments can be used as storage. 
If there is no large runoff and sediment transport, 
water can be stored in the riverbed by the con- 
struction of subsurface dams. In semi-arid moun- 
preven 9 with low to high yearly rainfall and 
i flooding, dams filled with coarse sedi- 
ments also serve as stream flow moderators. These 
dams must be constructed and protected in such a 
way that erosion will not cause failure of the dam. 
So that the dams will naturally fill with coarse 
sediments during the rainy season, they should be 
built in a stepwise fashion, where the height of 
each individual step should be governed by the 
stream flow characteristics of the stream, to ensure 
sedimentation of desired grain sizes. During the 
first construction stage, a drain can be laid inside, 
along the entire dam, to make the extraction of 
water easy. (Moore-IVI) 
W85-03699 


3C. Use Of Water Of Impaired 
Quality 


USE OF SALINE WATER FOR IRRIGATION, 
California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

J. D. Rhoades. 

California te Vol. 38, No. 10, p 42-43, 
October, 1984. 2 


Descriptors: *Irrigation water, *Saline waters, 
*Brackish waters, *California, Water supply devel- 
opment, Water conservation, Irrigation practices, 
Impaired water quality, Drainage water, Water 
reuse, Water management. 


Considerable saline water is available, including 
drainage water from irrigated projects and shallow 
groundwater, for use as irrigation water. Many 
brackish waters, which are not now used for irriga- 
tion because they are deemed too salty, can be 
—_ effectively with properly adapted manage- 
ment practices. Farmers could carry reuse much 
in areas where it is now practiced by 
successively irrigating a sequence of crops of in- 
creasing salt tolerance. Soil does not usually 





Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 
Group 3C—Use Of Water Of Impaired Quality 


become unduly saline from use of brackish water 
a) tide pee ay pcan penne 
when this practice is continued for several seasons. 
A suggested strategy for using brackish waters for 
i em irrigation is a in three US wig wn 
experiments. Two cro) patterns are ig 
tested at the — Valley location - a succes- 
a block rotation. It appears that 

= Sility and opportunity for crop produc- 
results if two water types are used separately 

in a cyclic crop/water management strategy. Once 
the waters are mixed, this alternative is lost. It may 
not always be feasible or practical to prevent such 
natural mixing, but intentional mixing should be 
— evaluated along with the cyclic alterna- 


tive. (Baker- 
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3D. Conservation In Domestic and 
Municipal Use 


AERIAL PHOTOGRAPHY FOR CONSERVA- 
TION INFORMATION AND EDUCATION, 
California Univ., Davis. Dept. of Land, Air and 


ater Resources. 
For primary bibliographic entry see Field 7B. 
W85-03353 


3E. Conservation In Industry 


MODE OF OPERATION OF THE NEW 
WATER-USE CHARGES AND INDUSTRIAL 
PRICES THAT BECAME EFFECTIVE JANU- 
ARY 1, 1984 IN THE WATER-MANAGEMENT 
SECTOR (ZUR WIRKUNGSWEISE DER AB 1. 
JANUAR 1984 GELTENDEN NEUEN WASSER- 
NUTZUNGSENTGELTE UND INDUSTRIE- 
PREISE DER WASSER 
Ministerium fuer Umweltschutz and Wasserwirts- 
chaft, Berlin (German D.R.). 
For primary bibliographic entry see Field 6C. 
W85-03465 


ECONOMICAL WATER USE IN THE ZIELITZ 
POTASH PLANT (WIRTSCHAFTLICHE WAS- 
G IM VEB KALIBETRIEB ZIE- 


LITZ), 

VEB Kalibetrieb Zielitz (German D.R.). 

R. Schroter, and A. Engelmann. 
Wasserwirtschaft - Wassertechnik, Vol. 34, No. 6, 
p 128-129, August, 1984. 


Descriptors: *Potash industry, *Water conserva- 
tion, *Zielitz, *Germany (Democratic Republic), 
Water use, Industrial water, Well ilitation, 
Water supply, Computers, Water reuse, Water 
management. 


The Zielitz potash plant (ZPP) is the youngest 
(start-up 1973) and most modern such plant in the 
German Democratic — (GDR). The design 
of ZPP incorporated the principles o' 7! economical 
water use, and projected parameters for water use 
have been improved upon, making ZPP the potash 
plant with the lowest specific water demand in the 
GDR. ZPP has its own industrial-water supply, a 
— of wells from bank filtrate. Salt-containing 
wash water resulting from the purification of ex- 
haust gas is returned to circulation and the produc- 
tion process. Since April 1984, wash-water dosing 
has been fully automatic. A microcomputer is used 
at ZPP for multiple applications including process 
control and water management. It has been use to 
supply data for a pany between shifts for 
lowest water use lor improving upon 
plant standards. of the well gallery 
is in progress; this includes cleaning the pipes to 
reduce by half the number of underwater pumps 
needed to convey the groundwater, thereby —— 
energy, and, in future, determining 
ferent rehabilitation measures necessary for indi- 
vidual pumps to increase their longevity. Drinking- 
water demand at ZPP dropped by 31% nen 
1980 and 1983, — due to improved measure- 
ment techniques. Water-management process anal- 
ysis is eye ~y o to date annually and a. to 
a rational water use. (Gish- 
develop a 4 : wp 


RATIONAL WATER USE IN AGRICULTURE, 
FORESTRY, AND FOOD PRODUCTION (DIE 
RATIONELLE WASSERVERWENDUNG _IN 
DER LAND-, FORST- UND NAHRUNGSGU- 
TERWIRTSCHAFT), 


. 
Ministerium fuer Land-, Forst- und Nahrungsgu- 
terwirtschaft, Berlin (German D.R.). 
For primary bibliographic entry see Field 3F. 
W85-03468 


pore gael OF RATIONAL WATER USE 
(ZUR STIMULIERUNG VON 

MASSNAHMEN DER RATIONELLEN WAS- 

SERVERWENDUNG), 

Institut fuer Wasserwirtschaft, Leitstelle fuer Ra- 

DR) Wasserverwendung, Dresden (German 

A. Dittmar. 

Wasserwirtschaft - Wassertechnik, Vol. 34, No. 6, 

p 136-137, August, 1984. 


Descriptors: *Water conservation, ‘*Industrial 
water, *Germany (Democratic Republic), Political 
aspects, Administration, Water management, Eco- 
nomic aspects, Recycling, Incentives. 


In the German Democratic Republic, stimulation 
of rational water use in industry is effected by the 
use of political, economic, and administrative in- 
struments as well as close cooperation between 
industry, water-management authorities and their 
central and local controlling organs, and scientific 
institutions. Political measures involve establishing 
careful use and protection of water resources as a 
social behavioral norm and include competition for 
the title of ‘Exemplary Company in the Area of 
Water Management’ (there are currently 275 title- 
holders). Economic stimulants include not only 
traditional means like water and wastewater taxes 
but also financial incentives for employees: wage 
bonuses; fines for employees if wastewater stand- 
ards are not met; or bonuses paid to the collective 
responsible. Recycling of substances found in 
wastewater is also an important way of economiz- 
ing. Administrative instruments include planning, 
assessment, and control of rational water use; bans 
and ordinances for the protection and rational use 
of water resources; and legal provisions. (Gish- 


Iv1) 
W85-03471 


EXPERIENCE IN THE MAGDEBURG DIS- 
TRICT WITH THE IMPLEMENTATION OF 
RATIONAL WATER USE (ERFAHRUNGEN 
DES BEZIRKES MAGDEBURG BEI DER 
DURCHSETZUNG DER RATIONELLEN WAS- 
SERVERWENDUNG), 
Wasserwirtschaftsdirektion Untere Elbe, Magde- 
burg (German D.R.). 

For primary bibliographic entry see Field 3F. 
W85-03472 


RESULTS OF RATIONAL WATER USE IN 
THE DISTRICT OF DRESDEN (ERGEBNISSE 
ASSER 


Elbe-Neisse, 


R. Birkholz, and H. Ritter. 
Wasserwirtschaft-Wassertechnik, Vol. 33, No. 7, p 
234-236, July, 1983. 1 Tab. 


Descriptors: *Water conservation, *Dresden Dis- 
trict, *Germany (Democratic Republic), *Water 
demand Water supply, Water use efficiency, Water 
users, Industrial water, Industrial waste, Conserva- 
tion. 


ee water use in the Dresden District, Germa- 

Republic), during the 1976-1980 
Sonaetaraion time period resulted in a reduction 
in water demand from 239.9 to 238.6 million cu m/ 
year and a 22.4% reduction in specific water 
demand, exceeding the goal of 20%. The 1981- 
1985 five-year plan calls for industry to reduce 
water use from the central supply to 86.3% of the 
1980 level, water demand from companies’ private 
supplies to 98.3% of the 1980 level, specific water 
demand by 27%, and absolute water demand by 
3%. The implementation of government standards 


on age oor water is me ay wd to achieve these 
goals. lequate proposals for wastewater treat- 
ment and recycling of chemicals have been submit- 
ted to the District. However, plans of action sub- 
mitted by companies and representative of the 
entire District showed that absolute water use in 
1983 would be 5.5% less than in 1980, thereb 
already exceeding the five-year-plan 
Through good management procedures, a Dresden 

wer station has reduced water demand to the 

lowest eas since start-up in 1967: specific water 
demand in cu m/MWh was 5.75 in 1967, 3.12 in 
1976, 2.82 i in 1980, and 2.66 in 1982. The Zeithain 
pipe works reduced specific water demand in 1982 
by 23.3% of the 1980 level and projected 29.8% of 
the 1980 level in 1983. The Meissen cable works 
began using a private supply and by 1985 will 
reduce water use from the main network by 42.5% 
and specific demand by 3%. The Dredsen trans- 
former and x-ray works (a section of the electrical- 
energy construction industry) will reduce absolute 
demand by 60,000 cu m/yr in 1983. (Gish-IVI) 
W85-03523 


RATIONAL WATER USE AND PERFORM- 
ANCE EVALUATION (RATIONELLE WASSER- 
VERWENDUNG UND LEISTUNGSBEWER- 
TUNG), 

DR fuer Milchwirtschaft, Berlin (German, 
H. Peschke. 

Wasserwirtschaft-Wassertechnik, Vol. 33, No. 7, p 
236-240, July, 1983. 8 Ref. 


Descriptors: *Water use efficiency, *Water conser- 
vation, *Industrial water, Milk industry, Economic 
aspects, Costs. 


Rational water use is the chief means of a all 
water management problems in the 
Democratic Republic because the water sup) ng is 
limited, demand is increasing due to industrial pro- 
grams and higher living standards, increasing 
water demand is resulting in higher water-supply 
costs, and water quality is deteriorating due to the 
ae input of organics, making water treat- 
ment icult and expensive. The 1981-1985 five- 
year plan therefore calls for an average annual 
increase in water demand for this time period of 
only 1% and for industry to reduce specific 
demand by 25% of the 1980 figure. In industry, 
water is mostly used as an auxiliary material; the 
coefficient of auxiliary-material cost per 100 Marks 
(M) of goods produced can therefore be used to 
evaluate performance in rational water use. Indices 
of water management within an industrial plant, 
using the example of the milk industry, can be 
expressed in terms of natural materials (ratio of 
natural materials used to amount of goods pro- 
duced); value (intensity of material costs); and a 
combination of the two (intensity of materials 
usage); examples are given for applications of these 
indices. Water costs for the milk industry are about 
0.63 M/100 M goods - about 13% of total auxiliary 
material costs. The relationships between water- 
management and production needs should be in- 
vestigated by process analysis more consistently in 
order to develop plans of action for rational water 
use and performance indices. It was found that for 
the Milk industry, indices of natural materials pro- 
vided the best reflection of water management. 
(Gish-IVI) 
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3F. Conservation In Agriculture 


MODIFICATION OF COTTON WATER RELA- 
TIONS AND GROWTH WITH MEPIQUAT 
CHLORIDE, 

Texas Agricultural Experiment Station, Lubbock. 
B. L. Stuart, V. R. Isbell, C. W. Wendt, and J. R. 
Abernathy. 

Agronomy Journal, Vol. 76, No. 4, p 651-655, 
July/August, 1984. 5 Tab, 22 Ref. 


Descriptors: *Cotton, *Mepiquat, *Water poten- 
tial, Crop production, Leaves, Water use efficien- 
cy, Solute potential, Turgor pressure, Turgididty, 
Growth rates, Transpiration. 





Manipulation of crop architecture through the use 
of chemica! bioregulators suggests the potential to 
improve plant water use and production efficiency. 
A bioregulator, mepiquat chloride (1,1-dimethyl 
piperidinium chloride), was evaluated in field 
ag cotton (Gossypium hirsutum L.) during 
979, 1980, and 1981 to determine effects on sever- 
al plant water relations parameters and crop devel- 
opment in a semiarid environment. Ail experiments 
were conducted on an Olton loam soil (fine, mixed, 
thermic family of Aridic Paleustolls). A broadcast, 
foliar application was made at the rate of 50 g 
active ingredient (a.i)/ha during the early square 
(young floral bud) stage. Increases in leaf water 
potential (Psi w), solute potential (Psi s), and 
turgor pressure (Psi p) in mepiquat chloride treated 
plants were recorded during midmorning and at 
daily minimum Psi w. The earliest Psi w increase 
was measured 12 days after application. Changes in 
psi w ranged from no significant differences to a 
0.63 MPa increase in treated plants, 77 days after 
application under a high soil water level. Increased 
Psi s and Psi p in treated plants occurred most 
frequently during the midmorning period and in- 
creases of 0.20 MPa were measured. Improvements 
in plant water status were not restricted to low soil 
water availability and occurred across a range of 
control Psi w from -1.43 to -3.43 MPa. Increased 
abaxial transpiration rate, associated with de- 
creased diffusive resistance, was measured in treat- 
ed plants, particularly during the afternoon. No 
difference in seasonal soil water extraction was 
measured between treatments, even in tests in 
which leaf area index (LAI) was reduced 33% by 
mepiquat chloride application. Leaf area index re- 
ductions were attributable to both fewer leaves per 
plant and reduced leaf size. Differences in the 
growth parameters between treated an untreated 
plants were most evident when conditions for 
growth were optimum. A maximum decrease in 
plant height of 25 cm was measured 43 days after 
application in a high soil water level experiment. 
Reductions of one to two mainstream nodes were 
measured in treated plants. The number of bolls 
per plants throughtout the season was not altered 
by pa chloride application, and there were 
no differences in lint yield as a result of treatment. 
(Author’s abstract) 
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MOISTURE SENSOR-CONTROLLED IRRIGA- 
TION FOR MAINTAINING BERMUDAGRASS 


TURF, 

Florida Univ., Gainesvilie. Inst. of Food and Agri- 
cultural Sciences. 

B. J. Augustin, and G. H. Snyder. 

Agronomy Journal, Vol. 76, No. 5, p 848-850, 
1984. 6 Tab, 17 Ref. 


Descriptors: *Bermudagrass, *Irrigation, *Auto- 
mation, *Soil water, Turf grasses, Wetting agents, 
Nitrogen, Nutrients, Tensiometers, Water conser- 
vation. 


The feasibility of tensiometer soil moisture sensing 
devices for scheduling bermudagrass (Cynodon 
dactylon x C. transvaalensis) turf irrigation and 
their impact on N fertilization practices under sub- 
tropical conditions was assessed. Irrigation water 
savings of 42 to 95% were obtained in sensor 
controlled plots over conventionally irrigated 
plots. The greatest benefit of the sensor system was 
achieved during _— of frequent but unpredict- 
able rainfall by eliminating unnecessary irrigations. 
Application of a wetting agent was necessary 
during extended dry periods to prevent localized 
dry spots when irrigation was limited by the sensor 
system to an as needed basis. Reduced irrigation by 
the sensor system resulted in better turf appearance 
and equal effectiveness of water-soluble and slow- 
release N sources. (Author’s abstract) 
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EFFECTS OF PUMP SELECTION AND TER- 
RAIN ON CENTER PIVOT PERFORMANCE, 
Washington State Univ., Pullman. Dept. of Agron- 
omy and Soils. 

L. G. James. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 27, No. 1, p 64-72, January/ 
February, 1984. 9 Fig, 6 Tab, 5 Ref. 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Conservation In Agriculture—Group 3F 


Descriptors: “Irrigation practices, *Pumps, 
*Center pivot irrigation, Turbines, Centrifugal 
. Sprinkler irrigation, Water conservation, 
lope, Terrain analysis, Topography. 


Nondimensional curves to represent the perform- 
ance of 125 centrifugal and turbine pumps were 
developed. The James Center Pivot simulation 
model was modified and used with these curves to 
examine the effect of pump type and size, and nine 
terrains on the water applied, energy use, uniformi- 
ty and adequacy of irrigation of center pivot (CP) 
systems with different sprinkler types. Fixed 
nozzle and constant discharge nozzle impact sprin- 
klers were considered. There was little difference 
in the performance of CP systems with turbine 
pumps and CP systems with centrifugal pumps 
pumping from surface sources of water. CP sys- 
tems with pumps which can not supply the design 
ressure of the CP system apply less water and use 
less energy than CP systems which are able to 
supply the design pressure. CP systems with un- 
dersize pumps are able to achieve adequacies of 
irrigation in excess of 80% with fixed nozzle 
impact sprinklers only on downward slopes of 2% 
or steeper. Conversely, CP systems with pum 
which can supply significantly more than the 
design pressure apply more water and use more 
energy than do systems with properly sized 
pumps. CP systems with oversize pumps can be 
used with fixed nozzle impact sprinklers to achieve 
adequacies of irrigation in excess of 80% for most 
terrains. The performance of CP systems with 
conventional fixed nozzle impact sprinklers was 
most affected by terrain. Water application and the 
adequacy of irrigation varied widely between 
upward and downward sloping terrains. (Baker- 


D 
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WINDBREAK EFFECTS ON 
AND WHEAT YIELD, 

Kansas Agricultural Experiment Station, Manhat- 
tan. Dept. of Agronomy. 

L. Lyles, J. Tatarko, and J. D. Dickerson. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol. 27, No. 1, p 69-72, January/ 
February, 1984. 2 Fig, 6 Tab, 6 Ref. 


SOIL WATER 


Descriptors: *Soil water, *Windbreaks, *Crop 
yield, *Wheat, *Kansas, Water conservation, 
Trees, Shrubs, Root pruning. 


Windbreaks have long been recognized for pro- 
tecting soils, crops, and livestock. They influence 
evaporation, transpiration, wind erosion, snow- 
drifting, and crop yields. Although generally bene- 
ficial, windbr also compete with crops for 
space and soil water. Soil profile water content 
was measured along perpendicular transects adja- 
cent to single row windbreaks of tamarisk, Siberian 
elm, Russian-olive, honeysuckle, and Siberian 
peashrub near Colby, Kansas from 1978-1982. The 
results show the soil water content to vary signifi- 
cantly over distance on 6 of the 15 sampling dates. 
The tamarisk was the highest water user and Sibe- 
rian peashrub the lowest among the species tested, 
omitting honeysuckle. Half the windbreak len; 
were root pruned in April 1980, and winter wheat 
yields in the root pruned zone were 1.6 times those 
in the same unpruned zone. Assuming 13 cents/kg 
for wheat, that difference would equal about $205 
more per km of pruned windbreak length. It ap- 
pears that roots should be pruned every three 
years. (Baker-IVI) 
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EVALUATION OF COTTON CANOPY TEM- 
PERATURE TO DETECT CROP WATER 


STRESS, 

Agricultural Research Service, Bushland, TX. 
For primary bibliographic entry see Field 2I. 
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ECONOMIC SPRINKLER SELECTION, SPAC- 
ING, AND ORIENTATION, 

Wuhan Inst. of Hydraulic and Electric Power En- 
gineering (China). 

D. Chen, and W. W. Wallender. 


Transactions of the American Society of Agricul- 
tural Engineers, Vol. 27, No. 3, p 737-743, May/ 
June, 1984. 6 Fig, 2 Tab, 17 Ref. 


Descriptors: ‘*Irrigation, *Sprinklers, *Spacing, 
*Orientation, *Economic aspects, Planning, Water 
management, Irrigation patterns, Simulation. 


Simulation and graphical methods were developed 
to economically select, space, and orient sprinklers. 
Sprinkler uniformity response (uniformity as a 
function of dimensionless lateral and main line 
sprinkler spacing) can be used to economically 
compare, space, and orient sprinklers. Dimension- 
less infiltration ani full coverage overlays on the 
response surface restrict the domain of possible 
sprinkler spacings. Response surfaces of different 
— are compared using the criteria of sprin- 
ler performance above a target uniformity as a 
proportion of the response surface domain. An 
equipment cost-response surface is juxtapositioned 
over the design domain to develop a least cost 
function of uniformity. A profit function of yield, 
uniformity and th of applied water is maxi- 
mized simultaneously to find uniformity and depth 
of applied water. The optimum uniformity gives 
the design spacing through the uniformity response 
surface. Uniformity and depth of applied water 
increase as profit increases. Profit increases result 
from higher prices for the crop and lower cost of 
applied water and equipment. Optimization proce- 
dures should therefore include system cost as a 
function of uniformity as well as other input costs 
in the process of deciding depth of water applied, 
uniformity and spacing. er-IVI) 
W85-03378 


CABLEGATION: IV. THE BYPASS METHOD 
AND CUTOFF OUTLETS TO IMPROVE 
WATER DISTRIBUTION, 

Agricultural Research Service, Kimberly, ID. 
Snake River Conservation Research Center. 

D. C. Kincaid, and W. D. Kemper. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 27, No. 3, p 762-768, May/ 
June, 1984. 13 Fig, 1 Tab, 4 Ref. 


Descriptors: *Water distribution, *Surface irriga- 
tion, *Automation, ‘*Cablegation, Infiltration, 
Gravity. 


Two techniques for improving the water distribu- 
tion characteristics of cablegation systems were 
explored. The bypass method largely eliminated 
the problem of nonuniform inflow-time distribu- 
tions at the upper and lower ends of the pipe. The 
bypass can be accomplished by directing jae over 
a weir into a lel pipe to divert the flow 
around the initial section to the lower end where it 
is distributed upstream from a stationary plug. An 
overflow weir is used to control the bypass flow. 
Alternatively, a flow through plug with a variable 
orifice can be used to accomplish the bypass, elimi- 
nating the need for the bypass pipe. Model simula- 
tions show that both of these methods eliminate the 
upstream end effect and can provide uniform net 
application with constant outlet sizes at the up- 
stream end. The downstream end effect is reduced, 
but variations of about 15% of net application still 
occur. Small adjustments in orifice size near the 
lower end can reduce these variations to less than 
10%. The bypass method simplifies system oper- 
ation because the plug can be started moving from 
the first orifice and no initial stationary set time is 
needed. When the plug reaches the end of the pipe, 
the pe oe is complete. The design and oper- 
ation of cablegation systems is simplified since less 
attention is needed to varying orifice sizes, and 
intial and final set times are eliminated. (Baker-IVI) 
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CABLEGATION: V. DIMENSIONLESS DESIGN 

RELATIONSHIPS, 

Agricultural Research Service, Kimberly, ID. 

Snake River Conservation Research Center. 

D. C. Kincaid. 

Transactions of the American Society of Agricul- 
Engineers, Vol. 27, No. 3, p 769-778, May/ 

June, 1984. 6 Fig, 3 Ref. 
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Descriptors: *Irrigation practices, *Infiltration, 
*Cablegation,, Runoff, Furrow irrigation, Mathe- 
inroati - gama Design criteria, Constant flow 


Dimensionless equations were developed to ap- 
proximate the maximum furrow stream size and 
the number of flowing outlets for — 
system with constant outlet size. The maxim 

outlet sosuapas thant dun ahasbe 4ubmeenagh ieee 
ly without computing the entire distribution. If the 
desired maximum stream size is known, the re- 
wired outlet size can be determined directly. 


infiltration equation, dimensionless relationships 
were developed to determine the required maxi- 
mum stream size for the ie cablegation 8 system given 
the intake parameters, furrow length, and spacing, 
pee wae aks ee aes. and uni- 
lormity coefficient. Curves are also presented for 
the case of constant furrow inflow rate. These 


relationships 

for rectangular with constant pipe slope. The 

uations can be used to quickly 
eflect of changing the total inflow rate on the 
outlet head and stream sizes, and uniformity and 
runoff. The pipe ed equations ba 
dev for ranges Oo input gene 

tana syne to limit use of the 

tions to those ranges. The infiltration relatio: ie 
es dkdes S luene the bade 
i or uniformity if the intake 
¢c isti eo inown. The cossient inflow 
rate curves can be used independently to determine 
the required stream size for constant flow surface 
irrigati They can also be used to make 
between cablegation and constant 
to determine which system should be 
iven soil water intake characteristics. 


compari 
flow s' 
used for 
(Baker-IV. 
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SYSTEMS APPROACH FOR AGRICULTURAL 
LAND MANAGEMENT AND WATER QUAL- 
ITY CONTRO 


L, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
bur, 
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For primary bibliographic entry see Field 2J. 
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SUBSOIL CHARACTERISTICS INFLUENCE 
HYDROLOGIC RESPONSE TO NO-TILLAGE, 
Agricultural Research Service, Coshocton, OH. 
. M. Edwards, and C. R. Amerman. 
Transactions of the ASAE, Vol. 27, No. 4, — 
5 Ref. 


1058, July/August, 1984. 4 Fig, 2 Tab, 
Descriptors: *No-tillage, *Tillage, *Subsoil, *Soil 
types, “Hydrologic response, Runoff, Agricultural 


hydrology, Drainage, Corn, Land management, 
Water conservation. 


Runoff was measured from two watersheds having 
similar top-soils. The subsoil of one watershed 
contained 20% clay with 40 to 60% sandstone 
fragments and was well-drained. Subsoil in the 
other watershed had < 15% coarse fragments 
with up to 40% clay content, which restricted 
drainage through the profile. In the 7 yr that corn 
was wn with conventional tillage practices, 
runoff from summer storms was high and similar 
ed both watersheds. Dormant season runoff from 
the watershed with the heavy subsoil was much 
greater than that from the well-drained one. With 
5 yr of continuous no-tillage corn production, 
summer runoff was nearly eliminated from both 
watersheds. Dormant season runoff, however, was 
not affected by tillage practice. Therefore, the 
effect of the no-tillage treatment on reducing total 
annual runoff was greater on the well-drained soil 
than it was where internal drainage was restricted. 
(Author’s abstract) 
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pas are DRAIN DESIGN FOR ARID, IRRI- 
G 

New York State Coll. of Agriculture and Life 
Sciences, Ithaca. Dept. of Agricultural Engineer- 


ing. 
D. S. Durnford, T. H. Podmore, and E. V. 
Richardson. 


Transaction of the ASAE, Vol. 27, No. 4, Pp 1100- 
1105, July/August, 1984. 5 Fig, 1 Tab, 17 Ref. 


pert 
cee 


A methodology and computer model are presented 
that can be used to identify economically optimum 
subsurface drainage systems in arid, irrigated re- 
gions. A simple optimization scheme is used to 
determine the rp Bescagheny ston amt rgd ory 
ee 


ti design, *Drainag design, 
a Can, a cee 


irrigation-drainage system that evalu- 

ates the physical effects of installing this least cost 
drain system and predicts the resulting crop yield. 
By varying the design requirement os 
and comparing drain costs with the 
values of increased crop yields, an optimum level 
of drainage and the minimum cost drain layout 

corresponding to this optimum level are deter- 
mined. (Author’s abstract) 
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CONSTANT AND VARIABLE OPERATING- 
ANGLE SPRINKLERS FOR TRAVELER IRRI- 
GATORS, 

Auburn Univ., AL. Dept. of Agricultural Engi- 


neering. 

T. W. Grant, W. C. Anderson, and E. W. 
Rochester. 

Transactions of the ASAE, Vol. 27, No. 4, p 1106- 
1110, July/August, 1984. 9 Fig, 11 Ref. 


Descriptors: *Irrigation, *Sprinklers, *Travel irri- 
gators, Simulation analysis, Sprinkler irrigation, 
Sprinkling, Water use efficiency. 


Digital simulations were used to determine the 
amount of water applied by a traveler irrigation 
system. The simulations included an initial station- 
ary set (travel delay) to provide additional water 
behind the start position of the traveler. A compar- 
ison of two series of simulations was made to 
determine the potential of utilizing an alternate 
sprinkler operating angle during the initial delay 
. This was accomplished by conducting one 

series of simulations with a constant sprinkler oper- 
ating angle and a second series with differing sprin- 
kler or for the delay and travel . Re- 
pope delay time, uniformity of appli tion and 
¢ volume of water applied beyond the effective 
field boundary were the performance criteria used 
in the comparison. Under certain conditions, uni- 
formity can be improved in this initial set area if 
the angle of rotation during the initial delay period 
is than the angle of rotation at which the 
sprinkler travels through the field. (Author’s ab- 


stract) 
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RATIONAL WATER USE IN AGRICUL 

FORESTRY, AND FOOD PRODUCTION (DIE 

RATIONELLE WASSERVERWENDUNG _ IN 

a LAND-, FORST- UND NAHRUNGSGU- 
WIRTSCHAFT), 


Ministerium fuer Land-, Forst- und Nahrungsgu- 
terwirtschaft, Berlin (German D.R.). 
G. Pallmann. 


Wasserwirtschaft - Wassertechnik, Vol. 34, No. 6, 
p 131, August, 1984. 


Descriptors: *Water conservation, *Food process- 
ing industry, *Forestry, *Germany (Democratic 
Republic), Irrigation water, Recycling, Water use, 
Meat processing industry, Dairy industry, 
Wastewater treatment, Water demand. 


Rational water use is an important component of 
the current effort in the German Democratic Re- 
public toward intensification in agriculture, forest- 
ry, and food production. A -_ was set to produce 
the highest yields ever in these industries in 1984. 
It was necessary to optimize use of existing irriga- 
tion facilities (these cover 930,000 ha), to create 
new facilities, and to reconstruct old facilities on 
300,000 ha. New control procedures allowed over- 
head irrigation using 100-150 cu m/ha less water 
than previously. In animal husbandry, efforts are 
being made to reduce water use and to create 


CP ce Oe fe space for liquid and solid 
a water use stand- 


jucing 
sumption by 20-25% and recycling products from 
wastewater. Standards for water demand and ra- 
tionalization measures are being etal Lng 
water use is bays nae 
coulea en food-storage industry and 

in in recycling in hag milk- and meat-processing in- 

dustries. Improvements have been made in recy- 
cling products from wastewater in the slaughtering 
and butchering industry. (Gish-IVI) 
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EXPERIENCE WITH RATIONAL WATER 
MANAGEMENT IN ANIMAL RAISING (ER- 
FAHRUNGEN BEIM RATIONELLEN 
UMGANG MIT WASSER IN DER TIERPRO- 
DUKTION), 

O. Naumann. 

Wasserwirtschaft - Wassertechnik, Vol. 34, No. 6, 
p 133-137, August, 1984. 


Descri tors: *Water conservation, *Animal breed- 

*Hermstedt, *Germany (Democratic 
Republig Water management, Water demand, 
Water reuse, Manure, Water conveyance. 


Rational water use at the Hermstedt (German 
Democratic “sag my pig-breeding facility (HPF) 
is described. facility can accomodate 12,500 
pigs and produces 41,000 dt pork/yr. Design and 
construction of HPF (completed in 1975) took 
regional planning in water management into con- 
sideration. HPF Teel a 5-km-long water-su} 
line and an overhead reservoir to whi rept od 
have also been connected. A goal at HPF is to use 
water sparingly, thereby also reducing the amounts 
of wastewater and liquid manure produced. Proc- 
ess analysis was used to determine where savings 
could be made to reduce specific water demand. 
Water demand in 1983 was 65.5% that in 1979 in 
terms of 1,000 Marks worth of goods produced 
and 69.0% less in terms of dt of pork. In order to 
prevent water losses, the 1,200 water dispensers 
are inspected twice daily for leaks. The installation 
of high-pressure cleaning devices for animal stalls 
resulted in a 50% saving in water over the conven- 
tional hose-and-pump procedure. No savings can 
be made in water needed to feed the ani and 
this comprises 75% of total water consumption. A 
recycling facility for water used to clean root 
crops was constructed which doubles the amount 
of roots that can be processed with the same 
amount of water. The sedimentation basin was 
ee — — hea yp Marks. An —— 
ong pipeline tional storage space for 
liquid manure is planned, which will cost 1.5 mil- 
lion Marks. (Gish-IVI) 
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EXPERIENCE IN THE MAGDEBURG DIS- 
TRICT WITH THE IMPLEMENTATION OF 
RATIONAL WATER USE (ERFAHRUNGEN 
DES BEZIRKES MAGDEBURG BEI DER 
DURCHSETZUNG DER RATIONELLEN WAS- 
SERVERWENDUNG), 
Wasserwirtschaftsdirektion Untere Elbe, Magde- 
burg (German D.R.). 
B. Christelsohn. 

Wasserwirtschaft - Wassertechnik, Vol. 34, No. 6, 
p 138-140, August, 1984. 1 Fig. 


Descriptors: *Water conservation, *Ma Meburg 
District, *Germany (Democratic Republic), A, 
culture, Industrial water, Water demand, Irrigation 
water, Wastewater disposal. 


Rational water use (RWU) is the only means of 
covering water demand in the Magdeburg District 
(German Democratic Republic) where in dry 
months demand exceeds supply by 26%. The 
RWU program for 1981-1985 includes concrete 
plans and goals for agriculture; in 1985, agricutural 
water demand will comprise 41% of total demand, 
and the irrigation program will require a_ 56.5 
million cu-m/yr increase in supply. The Third 
District Seminar for RWU set goals including a 
28% reduction of specific water demand by 1985, 





substitution of 500,000 cu m/yr drinking water 
through companies using their own supply or 
switching to industrial water, reducing water con- 
sumption in factory farming to raise matter in 
liquid manure to 5-7%. analysis within 
companies and the role of the government waters 
supervisory board in planning, evaluation and or- 

ization are important. Positive results of RWU 
include, comparing 1983 to 1980, a 6-million cu m/ 
yr reduction in total water demand to 473 million 
cu m/yr, a total reduction in absolute water 
demand for industry of 24 million cu m/yr, a 
25.8% decreased in specific water demand, and a 
reduction in wastewater discharged into surface 
waters of 117,000 population equivalents. (Gish- 


IVI) 
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NOMOGRAPHIC ESTIMATION OF PER- 

FORMANCE PARAMETERS IN SPRINKLER 

IRRIGATION, 

Demokritos Univ. of Thrace, Xanthi (Greece). 
t. of Civil Engineeri: 3 

G. P. Tsakiris, and G. C. Terzis. 

Advances in Water Resources, Vol. 7, No. 1, p 35- 

38, March, 1984. 5 Fig, 7 Ref. 


Descriptors: *Sprinkler design, *Sprinkler irriga- 
tion, *Nomographs, *Performance evalution, Irri- 
gation design, Statistical analysis, Sprinklers, Ap- 
plication pattern. 


The normal practice in designing sprinkler irriga- 
tion systems is to express the uniformitiy of water 
distribution by means of empirical coefficients. In- 
stead of calculating the irrigation deficit based on 
real data, which rarely exist, it is simpler to fit a 
standard statistical distribution to the precipitation 
data and calculate the performance measures as a 
function of its parameters. Nomographic estima- 
tion of the main performance parameters in sprin- 
kler irrigation was obtained on the assumption that 
water distribution over the irrigated area is simu- 
lated by a Normal distribution. The prepared gen- 
eralized nomographs offer a quick estimation of 
mean deficit, adequacy of application and deep 
percolation efficiency for any depth and degree of 
uniformity applied. Similar procedures may be 
adopted using more general asymmetric distribu- 
tions. In this case particular attention should be 
taken for limiting the number of characteristic 
vgn of the distribution. (Collier-IVI) 
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MINIMIZING SALT IN DRAIN WATER BY 
IRRIGATION MANAGEMENT - ARIZONA 
FIELD STUDIES WITH CITRU: 

Agricultural Research Service, Riverside, CA. Sa- 
linity Lab. 

G. J. Hoffman, J. D. Oster, E. V. Mass, J. D. 
Rhoades, and J. Van Schilfgaarde. 

Agricultural Water Management, Vol. 9, No. 1, p 
61-78, June, 1984. 7 Fig, 5 Tab, 17 Ref. EPA 
Interagency Project EPA-IAG-D6-0370. 


Descriptors: *Drainage, *Salts, *Irrigation prac- 
tices, *Arizona, *Oranges, Orchards, Leaching, 
Flood irrigation, Crop yield, Evapotranspiration, 
Environmental protection. 


A field experiment was conducted for 5 years in 
the Wellton-Mohawk Irrigation and Drainage Dis- 
trict of southwest Arizona to investigate the poten- 
tial for reducing the salt load in irrigation return 
flow by decreased leaching in citrus. Leaching 
treatments of 5, 10, and 20%, replicated nine times, 
were established on mature Valencia orange trees 
(Citrus sinensis L.) and compared with convention- 
al flood irrigation management. The annual evapo- 
transpiration was found to be about 1470 mm. The 
leaching fractions, determined indirectly by several 
techniques, were close to those intended. The 
leaching fraction for the flood check was 0.47. 
During the first 4 years, the leaching treatments 
had no observable influence on fruit or Fen or 
on tree growth. During the last year of the study, 
however, the yield of the 5% leaching treatment 
was significantly lower than the other treatments. 
Thus, with some uncertainty, the leaching require- 
ment for Valencia orange irrigated with Colorado 
River water exceeds 5% but is less than 20%. 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Conservation In Agriculture—Group 3F 


Results verify that water applications could be 
reduced substantially below typical commercial 
practice without loss of crop yield. At the conclu- 
sion of the experiment reducing the leaching frac- 
tion to 0.20 for the 3000 ha of citrus in the District 
would reduce the salt load in the irrigation return 
flow by 127,000 Mg annually. After steady state 
conditions are reached at 20% leaching the annual 
reduction would be 425,000 Mg. (Author’s ab- 
stract) 
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MINIMIZING SALT IN DRAIN WATER BY 
IRRIGATION MANAGEMENT - LEACHING 
STUDIES WITH ALFALFA, 

Agricultural Research Service, Riverside, CA. Sa- 
linity Lab. 


G. J. Hoffman, J. D. Oster, E. V. Maas, J. D. 
Rhoades, and J. Van Schilfgaarde. 

Agricultural Water Management, Vol. 9, No. 2, 
89-104, September, 1984. 6 Fig, 5 Tab, 10 Ref. 
EPA Interagency Project EPA-IAG-D6-0370. 


Descriptors: *Salts, *Drainage, *Irrigation prac- 
tices, *Alfalfa, *Arizona, Colorado River, Spray 
irrigation, Flood irrigation, Evapotranspiration, 
Crop yields. 


An alfalfa experiment was conducted in the Well- 
ton-Mohawk Irrigation and Drainage District of 
Southwest Arizona to determine the potential for 
minimizing the salt load in irrigation return flow 
by decreased leaching. Three leaching treatments 
' licated five times, were 
imposed on a 2-ha field. The crop was irrigated 
with Colorado River water (electrical conductivity 
of 1.3 dS/m) through a lateral-move, spray-type 
irrigation system. Results were compared with 
those of an adjacent area irrigated with level basin 
flooding. The average annual evapotranspiration 
during the 4-year study was 1930 mm. Several 
indirect measures of the leaching fractions attained 
gave average values of 6.4, 9.3, and 13.1% for the 
three leaching treatments. Mean annual yields 
were 21.5 and 22.9 Mg/ha for 1977 and 1978 in the 
experimental plots, with no significant differences 
among leaching treatments, and 25.7 and 20.8 Mg/ 
ha in the A ner flooded check. The results sug- 
gest that yields could be attained with as little 
as 5% leaching. Estimates based on average on- 
farm irrigation efficiency for alfalfa in the District 
in 1979, indicate that 5% leaching, if attainable, 
would reduce the salt load in the irrigation return 
flow by 39,000 Mg/year on 8000 ha of alfalfa. 
(Author’s abstract) 
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COMPARISON AND SELECTION OF 
FURROW IRRIGATIGN MODELS, 

Concepcion Univ. (Chile). 

E. A. Holzapfel, M. A. Marino, and J. Chavez- 
Morales. 

Agricultural Water Management, Vol. 9, No. 2, 
105-125, September, 1984. 9 Fig, 3 Tab, 26 Ref. 


Descriptors: *Furrow irrigation, *Model studies, 
*Irrigation management, Hydrodynamics, Zero-in- 
ertia models, Kinematic-wave models, Volume-bal- 
ance models, Slopes, Infiltration, Roughness, 
Design criteria. 


The capability of hydrodynamic, zero-inertia, kine- 
matic-wave and volume-balance models to predict 
advance and recession phases in furrow irrigation 
were compared against two sets of field data, pro- 
viding a wide range of soil conditions and field 
slopes. The input parameters required for each 
model were studied, and a simple sensitivity analy- 
sis was performed for field — furrow geome- 
try, roughness coefficient, infiltration constants, 
time step, and discharge. The accuracy of the 
models’ prediction depends on the precision of the 
measurements and the estimation of the input pa- 
rameters. Excellent prediction of the advance and 
recession phases were obtained with hydrodynam- 
ic, zero-inertia and kinematic-wave models. Those 
models therefore are preferred in design and man- 
agement in furrow irrigation. (Author’s abstract) 
W85-03484 


SOLUTION OF THE KINEMATIC-WAVE 
EQUATIONS FOR BORDER IRRIGATION, 
Louisiana State Univ., Baton Rouge. Dept. of Civil 
Engineering. 

V. P. Singh, and R. S. Ram. 

Agricultural Water Management, Vol. 9, No. 2, 
127-138, September, 1984. 7 Fig, 1 Tab, 10 Ref. 
NSF project NSF-ENG-79-23345. 


Descriptors: *Kinematic waves, *Mathematical 
equations, *Border irrigation, Irrigation, Model 
studies, Infiltration. 


A method was developed to obtain solutions to the 
kinematic-wave equations for border irrigation. 
The accuracy of this method was assessed by com- 
paring the results with the kinematic-wave train 
(K method previously reported to be accu- 
rate. Experimental data on freely draining borders 
were utilized for comparison and evaluation of 
these methods. The prediction error for advance 
time resulting from the two methods was compara- 
ble: it was below 25% for three sets of data but as 
high as 50% for one set of data. The prediction 
error for recession time was also comparable: 
below 6% for the same three sets of data but 
14.0% for one set. (Author’s abstract) 
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CLOSED BORDER IRRIGATION 
TIONS, 

New Mexico State Univ., Las Cruces. Dept. of 
Agricultural Engineering. 

R. B. Hulsman. 

Agricultural Water Management, Vol. 9, No. 2, 
139-148, September, 1984. 1 Fig, 5 Tab, 12 Ref. 


EVALUA- 


Descriptors: *Closed border irrigation, *Percola- 
tion efficiency, *Irrigation, Runoff, Soil water, Soil 
moisture retention, Crop yield, Irrigation efficien- 
cy, Surface irrigation. 


One hundred and thirty-four irrigations were eval- 
uated, on 16 on-farm closed borders in southern 
New Mexico, over a 3-year period. Storage effi- 
ciencies, deep percolation efficiencies and loss 
ratios were the major performance parameters 
evaluated in the study. Soil moisture storage effi- 
ciencies ranged from a low of 6% to a high of 
100% with a seasonal average of 63%. Percolation 
efficiencies were generally higher varying from 
20% to 100% with a seasonal average of 93%. 
Percolation and runoff ratios were grouped togeth- 
er and were in the range of 4-79% with an annual 
average of 37%. Distribution uniformities calculat- 
ed for several irrigation runs were between 79 and 
99 ——- points. The significance of crop 
rooting depth and length of run were also studied. 
Total yields associated with each of the crops are 
presented, as well as average county yields, over 
the test period. (Author’s abstract) 
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MANAGEMENT ALTERNATIVES: CROP, 
WATER, AND SOIL, 

California Univ., Riverside. Dept. of Soils and 
Water. 

J. D. Oster, G. J. Hoffman, and F. E. Robinson. 
California Agriculture, Vol. 38, No. 10, p 29-32, 
October, 1984. 4 Fig, 1 Tab. 


Descriptors: *Irrigation, *Salinity, *Soil proper- 
ties, *California, Crops, Drainage systems, Soil 
management, Salt tolerance, Drainage, Salinity 
management. 


Breeding more salt-tolerant crops, transferring sa- 
linity tolerance from other organisms to crop 
plants, building regional drainage systems, and de- 
vising improved irrigation and management tech- 
niques are the prinicipal options available for deal- 
ing with salinity. The threat of salinity is always 
present in irrigated argiculture. But with proper 
management, appropriate crop selection, and ade- 
quate drainage, full crop productivity is possible 
throughout California using most present water 
supplies. Options in managing irrigation water and 
soil become more limited with increasing salinity 
or sodicity. The general procedures followed in 
preventing or alleviating problems include: verifi- 
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wate; measurement of 


its use; and leaching, using only as much water as 
is needed to prevent salt accumulation. (Baker- 


1) 
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USE OF SALINE WATER FOR IRRIGATION, 
California Univ., Riverside. Dept. of Soil and En- 
- Sci 


vironmental 
For primary bibliographic entry see Field 3C. 
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NEW APPROACH TO CANAL AND WATER- 
WAY MAINTEN 

Virginia Beach Public Works Highway Div., VA. 
J. D. Russell, and O. B. Schockley. 

Public Works, Vol. 115, No. 10, p 72-73, October, 
1984. 4 Fig. 


Descriptors: *Waterways, *Canals, *Maintenance, 
*Virginia Beach, *Virginia, Siltation, Storm 
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The topography of Virginia Beach is extremely flat 
with numerous lakes, bays, rivers, and other estu- 
aries. The prohibitive cost associated with con- 
structing very large piped outfall systems for hous- 
ing developments have resulted in a proliferation 
of large open drainage canals and waterways de- 
signed to carry storm water runoff from the resi- 
dential storm systems to their ultimate outfalls. 
Maintenance of these canals is a major problem. A 
recent survey indicated that about 29% of the 
canals can be maintained through a dragline oper- 
ation, 11% can be maintained with a Gradall, 51% 
require dredge work, and the remaining 8%, or 
15.4 miles, would have to be maintained through 
manual labor. This 15.4 miles is the difficult section 
as it goes through populated arens whee home- 
owners have totally restricted maintenance access 
by placing fences, trees, shrubs, storage sheds, and 
the like along the tops of the waterway slopes. 
Two manufactures of digging machines were 
found whose units could maneuver into the ditch 
and work wholly within its confines, even in water 
up to 5 to 6 ft deep. The city purchased a Menzi 
Muck Model 5000T2. The unit has a 25 ft reach 
and a digging depth of 17 ft. It works inside a ditch 
as narrow as 7 ft and can straddle other ditches. 
Measurements indicate an anticipated production 
— yd of siltation removed per day. (Baker- 
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SEDIMENT TRAP EFFICIENCY OF A SMALL 
RESERVOIR, 

Agricultural Research Service, Oxford, MS. Sedi- 
mentation Lab. 

For primary bibliographic entry see Field 2J. 
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CHECK WEIR AT KEHL/STRASSBURG AND 


WEHR KEHL/STRASSBUR 
TENPOLDER DES RHEINS 


BEI ALTEN- 


Wasser und Schiffahrtsamt Freiburg (Germany, 
D. Kuhl. 

Wasserwirtschaft, Vol. 74, No. 7/8, p 361-365, 
July/August, 1984. 8 Fig, 4 Ref. 


Descriptors: *Weirs, *Polders, *River Rhine, 
*Germany (Federal Republic), Flood control. 


The check weir at Kehl/Strassburg will be instru- 
mental in suj the ground water level. To- 

with two retry polders of the river 

near Altenheim, it will serve to reduce the 
danger of flood below that stretch of the river 
Rhine that is regulated by weirs. The reasons lead- 
ing to the construction of the check weir and the 
polders, the construction measures and the intend- 
ed mode of operation are described. (Author’s 


abstract) 
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— ON SECURING AND INCREASING 
EFFECTIVENESS OF OLDER DAMS 

(BEITRAGE ZUR SICHERUNG UND ERHO- 

HUNG DER EFFEKTIVITAT ALTERER TAL- 

SPERREN), 

DR) fuer Wasserwirtschaft, Berlin (German 

D.R.). 


P. Losel. 
Wasserwirtschaft - Wassertechnik, Vol. 34, No. 4, 
p 77-79, May, 1984. 


Descriptors: *Dams, *Germany (Democratic Re- 
public), *Reservoir operation, Metemnten 
models, g, Maintenance, Dam safety, Con. 

crete, Monitoring, Computers. 


In the field of dam management, control, mainte- 
models have been in use in the German Democrat- 
ic Republic Lap ae since 1975 for water 
ment covering lar, e areas; use of these models or 
reservoir control recently resulted in an 8% 
increase in the availability of water resources. 
Basic techniques and general procedural principles 
for dam reconstruction were studied: rehabilitation 
procedures have been evaluated for suitability of 
application in the GDR, and out of the chosen 
basic techniques certain preferred procedures were 
selected; procedural principles and methodolo; 
for setting up an analysis of existing conditions for 
older dams were developed; and pe any of plan- 
ning and ordering of repair and reconstructive 
measures are being prepared. Research on the 
repair of drainage pipelines in masonry dams was 
concluded in 1980, ple nt —a : have been 
put into practice; tests of cleaning pro- 
cedures resulted in chemical methods (application 
of inhibited hydrochloric acid at concentrations of 
up to 15%) being used further at other dams. The 
lem of concrete corrosion has been studied in 
order to determine the causes of aging; an investi- 
ee ee ee ae 
at a masonry dam revealed that the damaged 
facing need not be removed but that a new facing 
should be attached by doweling down to the origi- 
nal wall and that the bottom joint should receive a 
horizontal seal. Five dams were evaluated using 34 
measurement procedures with the aid of computer 
programs for the statistical analysis of dam-moni- 
toring data. (Gish-IVI) 
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INCREASE OF CAPACITY OF THE WEIDA- 
TAL DAM SYSTEM (DIE STEIGERUNG DER 
LEISTUNGSFAHIGKEIT DES SYSTEMS DER 
WEIDATALSPERREN), 
Wasserwirtschaftsdirektion Saale-Werra, Halle 
(German D.R.). 
W. Schirmer, D. Schmidt, and U. Bartelt. 
Wasserwirtschaft - Wassertechnik, Vol. 34, No. 4, 
p 89-91, May, 1984. 5 Fig. 
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Ties © oe cuaies pages to hens Se 
water-supply capacity of the Weidatal dam system 

in the German Democratic Republic. The dam 
oui must ensure the water supply for a popula- 
tion of 320,000 in the Gera district until the start- 
up of a remote supply from the Schwarza river. 
The Weida dam (completed in 1956) attained its 

projected capacity (132 1/sec mean drinking-water 
output) pe ng in 1973 after the start-up of the Dor- 
tendorf waterworks in 1969. The Zeulenroda dam, 
while reducing flood-protection storage capacity, 


when the new 
peotheter in 1985. prom 


on the Leuba river into the 

Weidatal system. pote in the city of Zeulen- 
roda will use a reservoir to be constructed outside 
the Weldatel system for its weter instead of on the 
Zeulenroda dam. In 1983-1984, a er eee 
agement computer program aided in the im - 
= of intensification measures, resulting fn aSl/ 

capacity increase, raising total output capacity 
t0 960 I/sec. This total increase of 36,000 cu m/day 
was achieved with a saving in investment costs of 
41,800 Marks. (Gish-IVI) 
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CONTROLLABILITY CONDITIONS FOR RES- 
ERVOIR FLOOD CONTROL SYSTEMS WITH 
APPLICATIONS, 

Vrije Univ., Brussels (Belgium). Center for Statis- 
tics and Operations Research. 

J. L. Marien. 

Water Resources Research, Vol. 20, No. 11, 
1477-1488, November, 1984. 11 Fig, 3 Tab, 11 Ref. 


Descriptors: *Flood control, *Reservoirs, Floods, 
Flooding, Mathematical equations, Controllability, 
Multireservoir networks. 


Am number of theoretical results are presented con- 
ig the necessary and tt conditions 
ane Sale there exists a regulation for a multire- 
servoir flood control system with given determinis- 
tic inflows such that no flooding occurs at a flood 
center situated downstream. These con- 
trollability conditions have a very simple form for 
a large variety of multireservoir systems. They can 
be reduced to the existence of a no-flood control 
for a number of simple single reservoirs associated 
with the original system. use of these findings 
as an aid in planning and operating structural flood 
control systems is suggested. A practical example 
is given with numerical results that are impossible 
to obtain without the use of the theoretical findings 
on controllability. The major result of this study 
consists of the fact that the question with regard to 
the existence of a no-flood regulation for a given 
complex multireservoir flood control system can 
be answered by checking a number of easily veri- 
fied conditions. In discrete time, formal proofs 
were found for systems with undelayed and purely 
delayed releases. To extend the method to systems 
with linearly attenuated releases, further research 
ing systems in continuous time seems nec- 
essary. (Baker-IVI) 
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STOCHASTIC DYNAMIC PROGRAMMING 
MODELS FOR RESERVOIR OPERATION OP- 
TIMIZATION, 

Cornell Univ., "Ithaca, NY. Dept. of Environmen- 
tal Engineering, 

For primary bibliographic entry see Field 2E. 
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MIN-MAX APPROACH TO RESERVOIR MAN- 
AGEMENT, 

International Inst. for Applied Systems Analysis, 
Laxenburg (Austria). 

S. Orlovski, S. Rinaldi, and R. Soncini-Sessa. 
Water Resources Research, Vol. 20, No. 11, p 
1506-1514, November, 1984. 7 Fig, 6 Ref. 


Descriptors: *Reservoir operation, *Optimization, 

Systems analysis, Water management, Planning, 
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tion. 


A deterministic approach to real time operation of 
a multipurpose reservoir is presented. The method 
is particularly useful in cases where the attention 
and effort of the manager are focused on avoiding 
substantial failures of the system during severe 
hydrological episodes. Complex algorithms and 
on-line optimization are not required by this ap- 

proach, since all efficient operating rules can 





simply be obtained by off-line repetitive simula- 
tions of the reservoir behavior for different values 
of the initial storage. These efficient i 
rules can be interpreted in terms of storage alloca- 
tion zones which are not predetermined but 
depend upon the forecast of the inflows. The 
method also suggests, in cases when the reservoir 
is not too full or too empty, that a whole range of 
— releases exists instead of a single value. 
is introduces some flexibility into the decision 
making process. The analysis of a real case shows 
that this deterministic approach is quite powerful 
in pointing out the possibility of improving the 
formance of a reservoir already in operation 


jaker-IVI) 
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HISTORICAL PERSPECTIVE ON SALINITY 
AND DRAINAGE PROBLEMS IN CALIFOR- 


NIA, 

California Univ., Santa Barbara. Dept. of History. 
R. L. Kelley, and R. L. Nye. 

California Agriculture, Vol. 38, No. 10, p 4-6, 
October, 1984. 1 Fig. 


Descriptors: *Salinity, *Drainage, *Irrigation ef- 
fects, *Calfornia, Salton Sea, Imperial Valley, San 
Joaquin Valley, Farming, Reviews, Soil saturation. 


Salinity and drainage problems have plagued agri- 
culture in California see the time irrigation was 
introduced in the second half of the nineteenth 
century. The Imperial Valley has had difficulties 
with salinization for several decades at the same 
time as it has become one of the most productive 
farming regions in the world. Shortly after 1901 
serious salt and soil saturation problems became 
evident. Not until the 1940s was a solution found. 
About 100,000 acres were underlain with a net- 
work of concrete and clay tile by 1949, and for the 
first time since measurement were begun in 1943, 
more salt was removed from the Valley than was 
brought in. Another set of salt related problems in 
the Valley that may worsen in the near future 
involves both the surface elevation and the salti- 
ness of the Salton Sea. The San Joaquin Valley, 
situated in the southern two-thirds of California’s 
tt Central Valley is another area with a long 
istory of salinity problems. From the late 1870s to 
about 1915, there was a lel development of 
salinity and drainage problems. From 1915 to 1950 
an agricultural boom and proliferation of irrigation 
district elevated drainage from an individual to a 
community undertaking. A solution that revolu- 
tionized drainage methods was the introduction of 
deep-well pumping in 1920. From the mid-1950s 
and continuing to the present, serious inage 
problems have developed on the west side of the 
Valley trough. In the mid-1960s the federal and 
state governments began planning for a jointly 
constructed $86 million master drain that would 
eventually traverse 280 miles from Bakersfield to 
an unspecified point in the Delta. This plan ran 
into complications and only about 82 miles are 
completed. Delay in completing the Drain may 
result in major production loses for many West- 
lands farmers in the near future. (Baker-IV1) 
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EFFECTS OF INCREASING DRAINAGE IN 
THE SAN JOAQUIN VALLEY, 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

B. R. Hanson. 

California Agriculture, Vol. 38, No. 10, p 40-41, 
October, 1984. 2 Fig. 
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Most soil salinity problems in the San Joaquin 
Valley are directly related to shallow saline water 
tables. Clay lenses underlying irrigated land in the 
Valley restrict the downward movement of both 
deep percolation from irrigation and seepage from 
ditches, canals, and rivers. A shallow saline water 
table causes soil salinity problems by a combination 
of upward flow of saline water and inadequate 
leaching. The traditional method of coping with 
water table problems is to install a subsurface 
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drainage system. The most positive effect of in- 
creased drainage is the preservation of one of 
California’s natural resources, the soil of the San 
Joaquin Valley, an area unique in its capacity for 
agricultural production. The negative effects of 
increased drainage lie in the disposal problem. The 
San Joaquin Valley Interagency Drainage Com- 
mittee, in an attempt to develop a suitable disposal 
plan, concluded tt a valleywide master drain 
Forage into the Sacramento-San Joaquin 
Delta would be the most feasible disposal method. 
Until the discharge problems of a master drain are 
ironed out, evaporation ponds, both on-farm and 
district wide, increase. Another negative effect 
of oo ponds is their long-term accumula- 
tion of salts. Minimizing the negative effects while 
maintaining an acceptable level of productivity 
means reducing the volume of drainage water and 
at the same time controlling soil salinity. Improved 
irrigation efficiency is one method for minimizing 
drainage problems. Another approach is better irri- 
gation scheduling to reduce the number of irriga- 
tions. One means of reducing the volume of drain- 
age water is to use this water for irrigation. (Baker- 


IVI) 
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1983 HIGH FLOWS ON THE COLORADO 
THEIR AFTERMA’ 


RIVER AND TH, 

Colorado River Board of California, Los Angeles. 
M. B. Holburt. 

Water International, Vol. 9, No. 3, p 99-105, Sep- 
tember, 1984. 1 Fig. 


Descriptors: *Colorado River, *Flood control, 
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The Colorado River is a major water resource for 
seven western states and a portion of northwestern 
Mexico. Its drainage basin encom; an area of 
244,000 sq mi. The annual virgin flow at Lee Ferry 
has ranged from a low of 5.5 million acre-ft (maf) 
to a high of 24.0 maf. The preliminary estimate of 
the virgin flow in 1983 is 23.9 maf. In its manage- 
ment of the near record runoff of 1983, the Colora- 
do River Board was able to limit the maximum 
Hoover monthly release to less than 42,000 cfs, just 
slightly above the 40,000 cfs monthly release ob- 
jective of the flood control regulations, an event 
that has a frequency of occurrence of between 1 in 
200 and 1 in 333 years. This demonstrates that 
sufficient i flexibility is provided in the 
flood control regulations to not only accommodate 
a near record runoff but to accommodate its occur- 
rence late in the runoff season. The completed and 
planned imprc ts in collection o th 

data, in procedures for forecasting runoff, and in 
river operation should enable similar runoff events 
to be better handled within the maximum Hoover 
Dam release objective of 40,000 cfs. Improvements 
in the river operating and runoff fo ing proce- 
dures will further ensure the safety and well being 
of inhabitants along the lower Colorado River 
without jeopardizing the water supply aspects of 
the river developments, which will become more 
critical in the near future as the water demands 
soon equal and surpass the available water sup- 

lies. (Baker-I VI) 
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NEEDED ECONOMIC FRAMEWORK FOR 
FLOOD PLAIN MANAGEMENT, 

Florida Univ., Gainesville. Bureau of Economic 
and Business Research. 

J. W. Milliman. 

Water International, Vol. 9, No. 3, p 119-126, 
September, 1984. 1 Fig, 17 Ref. 
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Flooding is by far the most serious natural hazard 
problem in the US in terms of property damage 
and loss of life. Similar conditions exist in most 
developing countries where adequate management 


of flood hazards is particularly critical. The basic 


challenge of the flood problem is the development 
of a set of management strategies which can permit 
more intensive use of flood mr and yet minimize 
expected losses. Six management issues are out- 
lined. First is the task of reformulation of the 
problem of flood hazard mitigation from an em- 
phasis on hazard reduction per se to one of an 
efficient use of flood-prone lands and development 
of socially acceptable levels of residual risk. 
Second, there is need to egenty more clearly what 
is the economic rationale for public action in flood 
hazard mitigation in relation to the role of markets 
and private choice. Third, analysis is needed to 
specify in theoretical and in operational terms the 
efficient level of mitigation. Fourth, the question of 
what constitutes a = measure of loss is of 
critical importance. Fifth, economic evaluation of 
existing institutions and policies in the flood hazard 
field is clearly needed. Finally, benefit-cost studies 
of selected mitigation measures are proposed. An 
overlying concern throughout the paper is that 
present institutional arrangements may act as bar- 
riers to efficient policy and obscure the rationale 
for other kinds of economic analysis. (Baker-IVI) 
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REAL-TIME FLOOD FORECASTING TECH- 
NIQUE, 

National Technical Univ., Athens (Greece). Dept. 
of Civil Engineering. 

M. Mimikou, H. Skaltsas, and T. Methanis. 

Water International, Vol. 9, No. 3, p 127-135, 
September, 1984. 3 Fig, 2 Tab, 6 Ref. 
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A simple hydrologic technique has been developed 
which is successfully being applied to short term 
forecasting and warning of floodflows in real time 
at the outlet of a river basin by using rainfall 
information and water levels of the flood events at 
an upstream index station of the basin. The time of 
occurrence of the forecasted flood flow is also 
estimated. Rainfall has not been used as the basic 
input to the model, but as a parameter aga 
changes in the flood water level relationship and 
thus, in the river basin’s response during floods. 
These changes are consequences of differentiations 
in the hydrometeorological regime of the basin. 
This type of e of the rainfall has simplified the 
model very much. The forecasting model has been 
implemented into a simple nomogram, which can 
be used even by nonspecialists utilizing the up- 
stream input information which is transferred to 
the outlet by telephone. The basic advantages of 
the forecasting technique are: its applicability to 
real time forecasting, the lack of any requirements 
for automatic network or for in field computer 
facilities, its simplicity and its accuracy. The tech- 
nique is very useful in solving specific engineering 
problems, such as flood warning during dam con- 
struction, especially in a country such as Greece 
with a conventional hydrometeorological network 
and limited financial resources. The successful ap- 
plication of the flood forecasting technique to the 
middle course of the Kalamas river in Northwest- 
ern Greece has shown that it is satisfactory and 
operationally reliable. (Baker-IVI) 
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UK DROUGHT 1984, 
British Meteorological Office, Bracknell (Eng- 


S. D. Burt. 
Weather, Vol. 39, No. 11, p 350-351 and 347, 
November, 1984, 4 Fig, 3 Ref. 
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The British Isles have experienced considerable 
restrictions in water supply for the second time in 
eight years resulting from prolonged dry weather. 
In 1976 the greatest shortfall of rain occurred in 
southern England with values over the five month 
period of April to August reading below 20% of 
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began in 1 
ws evidence of a weak ridge to 
west of Britain, and a trough over . By 
August some 23 million people were ected 
of restrictions on the use of water, 
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SALINE-SEEP RECLAMA’ IN THE 
NORTHERN GREAT PLAINS, 


American Society of Agricul- 
tural Engineers, Vol. 27, No. 3, p 773-778, May/ 
June, 1984. 5 Fig, 5 Tab, 22 Ref. 


ning, Water management, Crop yield, Soil manage- 
ment, Groundwater recharge. 


Dryland soil salinity (salinity-seep) develops when 

percolating soil water from upslope recharge areas 
accumulates above nearly im; le geologic 
strata and seeps to the soil lace at a downslope 
position. A study was conducted in order to deter- 
mine c’ in soil salinity with time, to evaluate 
the a al of se ridges, straw mulch, 
gypsum, w, and check (natural revegetation) 
in accelerating 


sweep areas. Soil salinity of the 0-30 cm soil depth 
was reduced sufficiently 2 years after the seep was 
arrested to allow many crops to be successfully 
grown. Crop yields in the arrested areas 
generally @ average county yields after 3 to 
4 years of hydrologic control. Treatment with a 
straw mulch was most effective in reducing soil 
salinity in the 0-90 cm soil depth. The check (reve- 


process. Seven years after hydrologic oe was 
a salinity was still higher in the arrest- 
areas than in that of adjacent non- 

areas. of salt removal from arrested 
dryland saline-seep areas depends on distribution 
and amount of precipitation received. Hydrologic 
control in the recharge area must be maintained to 
prevent reactivation of an arrested saline seep. 


-IV]) 
W85-03384 


PROBLEMS OF WATER VOLUME BALANCE 
IN THE SPREE RIVER DISTRICT IMPACTED 


BY MINING OPERATIONS (PROBLEME DER 
WASSERMENGENB 


-). 
For primary bibliographic entry see Field 3B. 
W85-03515 


KRAFLA GEOTHERMAL FIELD, ICELAND; 1. 
ANALYSIS OF WELL TEST DATA, 

en fornia Univ., Berkeley. Lawrence Berkeley 
For primary bibliographic entry see Field 2F. 
W85-03553 


KRAFLA GEOTHERMAL FIELD, ICELAND; 2. 
THE NATURAL STATE OF THE SYSTEM, 
California Univ., Berkeley. Lawrence Berkeley 


For primary bibliographic entry see Field 2F. 
85-03554 


KRAFLA GEOTHERMAL FIELD, ICELAND; 3. 

THE GENERATING CAPACITY OF THE 

California Univ., Berkeley. Lawrence Berkeley 

G. S. Bodvarsson, K. Pruess, V. Stefansson, and E. 

T. Eliasson. 

Water Resources Research, Vol. No. 11, 
7 Tab, 30 Ref. 


1545-1559, November, 1984. 20 Fig, 
DOE contract DE-ACO3-76S: 


Descriptors: *Krafla Geothermal Field, *Geother- 

resources, *Iceland, *Geothermal power, 
Wells, Model studies, Porosity, Groundwater re- 
charge, Electric power production. 


The Krafla geothermal field can be divided into 
two pene the old wellfield west of Hveragil, 
and the new wellfield to the east where some of 


lumped parameter model that can be used to obtain 
rough estimates of ar mg Ban tne of geo- 
thermal systems is developed. The model is applied 
to the — a at Krafla, _ the results po 
the effects of parameters such as porosity 
recharge on the capacity. To obtain 
more reliable estimates of generating capacity 
of the wellfield, several areal two-dimensional dis- 
tributed parameter models are developed. In these 
models the wellfield is simulated using a single 
block, but the recharge into the well field is mod- 
eled in detail. The generating ities of the old 
and new wellfields at Krafla are 30 and 20 MW for 
30 years, respectively. Consequently, several addi- 
tional wells can be drilled in the old and new 
wellfields. (Baker-IVI) 

W85-03555 


KRAFLA GEOTHERMAL FIELD, ICELAND; 4. 
HISTORY MATCH AND PREDICTION OF IN- 
DIVIDUAL WELL PERFORMANCE, 

California Univ., Berkeley. Lawrence Berkeley 


Lab. 

LB ae en G. S. Bodvarsson, V. Stefansson, and E. 
Water Re  —— Research, Vol. 20, No. 11, 
1561-1584, November, 1984. 30 Fig, 7 Tab, 35 Ref. 
DOE contract DE-AC03-76SF00098. 


Descriptors: *Krafla Geothermal Field, *Iceland, 

‘Geothermal resources, Model studies, Wells, Res- 
ervoirs, Resources development, Geothermal 
power, Well injection. 


A detailed distributed parameter model, in which 
all wells are represented individually, is reported 
for the Krafla geothermal system. The model is 
based on a synthesis of geological, geophysical, 
geoc! reservoir engineering data from 
the field. The utility of the model as a tool for 
evaluating future field formance is illustrated by 
examining a number of alternative production and 
injection scenarios. The behavior of individual 
wells is strongly dependent on local conditions. 
Flow rate declines are generally slow (1-4% per 
year) with substantial interference ex in the 
longer term of 10 years. Future exploitation will 
= rise to extended vapor zones in the reservoirs. 
long-term benefits are to be achieved, it is neces- 
sary to locate new wells outside the presently 
producing areas. Effects of injection on usable 
steam output at the separators will be small in the 
short term (a few years). Injection will improve 
well deliverabilities after extended single-phase 
steam zones have formed (10 years). One of the 
primary uncertainties in the prediction of future 
well deliverabilities lies in the relative permeability 
which are not well known at the present 
time. Future studies should also attempt to quanti- 
fy the effects of vertical flow and of fluid and heat 
flow between rock matrix and fractures, as sug- 
gas by the present model. (Baker-IVI) 
85-03556 


RESTORING WELL YIELD IN THE NETHER- 
LANDS, 


Keuringsinstituut voor Waterleidingartikelen, Rijs- 
wijk (Netherlands). 

C. G. E. M. van Beek. 

Journal of the American Water Works Associa- 
tion, Vol. 76, No. 10, p 66-72, October, 1984. 7 Fig, 
1 Tab, 25 Ref. 


Descriptors: *Water supply, *Well yield, *Clog- 
ging, *Netherlands, Wells, Iron hydroxides, Calci- 
um carbonate, Microorganisms, Biomass, Well re- 
habilitation. 


Water well clogging in the Netherlands was inves- 
tigated. The causes, symptoms characteristic of the 
various causes, methods of regenerating produc- 
tion and preventive measures are discussed. Well 
clogging is considered to be present if a well must 
be rehabilitated once or more within 15 years after 
it has been put in service. Well clogging is charac- 
terized by a continuous decrease in the specific 
volume of flow, defined as the discharge volume 
per meter of drawdown, where drawdown is the 
difference between the water level in the well 
during operation and inaction. Well clogging can 
be caused by an accumulation of iron hydroxides 
and biomass, by anaerobic microbiological process- 
> or by the accumulation of calcium carbonate. 
One method of treatment involves the injection of 
an acid with a chemical resistant pump. Methods 
of mechanical rehabilitation also exist. In many 
cases a combination of the mechanical and chemi- 
cal methods are used. (Baker-IVI) 
W85-03620 


DESIGN OF A PHYSICALLY-BASED DISTRIB- 
UTED PARAMETER MODEL FOR ARID- 
ZONE SURFACE-GROUNDWATER MANAGE- 
MENT, 


Louisiana State Univ., Baton Rouge. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 2A. 
W85-03751 


APPLICATION 
DISTRIBUTED 


ARID-ZONE 

MANAGEMENT, 

Louisiana State Univ., Baton Rouge. Dept. of Civil 

Engineering. 

LS | aaa H. J. Morel-Seytoux, and E. J. 
Ov: 

Journal of Hydrology, Vol. 74, No. 3/4, p 233-257, 

November, 1984. 4 Fig, 4 Tab, 15 Ref. 


OF A PHYSICALLY-BASED 
PARAMETER MODEL FOR 
SURFACE-GROUNDWATER 


Descriptors: *Conjunctive use, *Arid zone, *Saudi 
Arabia, *Wadi Jizan, Mathematical models, Sur- 
face water, Flood control, Simulation, Suplemental 
irrigation, Groundwater managment, Flood- 
spreading. 


A previously developed distributed parameter 
model was used to conduct a case study in the 
Wadi Jizan aquifer in Saudi Arabia, to investigate 
the conceptual feasibility of implementing a good 
development strategy of surface- and groundwater 
in the region. Four development strategies based 
on three surface-water development schemes and 
two groundwater development schemes were de- 
signed. The model simulated the physical and 
operational behavior of the system for a 17-yr. 
study period. The strategies were evaluated with 
respect to their effects on the surface-water system 
which consists of the wadi, distribution canals and 
farms, the groundwater system which consists of 
the unsaturated and saturated zones of the aquifers, 
the agronomic system which includes all the com- 
ponents which deals with the use of water for crop 
production. The development strategies investigat- 
ed demonstrated real improvements to the agro- 
nomic system through the use of groundwater for 
supplemental irrigation (along with the traditional 
flood-spreading system). Improvements were also 
demonstrated through an improved flood-spread- 
ing system relying on attenuated wadi inflows with 
a large but filled storage structure. The largest 
improvements to the agronomic system would be 





ible by the combination of these strategies. 
(Moore 
85-03752 


4C, Effects On Water Of 
Man’s Non-Water 
Activities 


SOIL PROPERTIES OF SURFACE MINED 
LAND, 


Oklahoma State Univ., Stillwater. Dept. of Agri- 
Fo ag hi Field 2G 
‘or iographic entry see Fie 5; 
W85-03392 


4D. Watershed Protection 


GULLIES OF IMO, 

Tbadan Univ. (Nigeria). Dept. of Agricultural En- 
ig. 

For rimary bibliographic entry see Field 2J. 

w85-03350 


IMPROVED SOIL EROSION CLASSIFICA- 
TION FOR CONSERVATION POLICY, 

New York State Coll. of Agriculture and Life 
Sciences, Ithaca. Dept. of Agricultural Engineer- 


ing. 
For primary bibliographic entry see Field 2J. 
W85-03351 


MATHEMATICAL MODEL OF EROSION AND 
DEPOSITION ON A WATERSHED, 

Science and Education Administration, University 
Park, PA. Northeast Watershed Research Center. 
For primary bibliographic entry see Field 2J. 
W85-03366 


EFFECT OF SOIL AIR ENTRAPMENT ON 
EROSION, 

Pennsylvania State Univ., University Park. Dept. 
of Agricultural Engineering. 

J. L. Suhr, A. R. Jarrett, and J. R. Hoover. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol. 27, No. 1, p 93-98, January/ 
February, 1984. 8 Fig, 1 Tab, 10 Ref. 


Descriptors: *Erosion control, *Infiltration, *Plow 
pan, *Soil air, Conservation, Erosion, Soil loss, 
Grass, Venting. 


When water is present at the soil surface, as a 
result of rainfall, —— or overland flow, the 
water will either infiltrate into the soil or become 
runoff. The infiltration rate is reduced when the 
soil air contained in the unsaturated soil cannot 
escape from the zone ahead of the wetting front. 
The effects of soil air entrapment on erosion and 
infiltration were investigated by two laboratory 
studies, one with a fallow soil and one with a grass 
cover. Both the fallow soil and the grass cover 
experiment had a zone which restricted the down- 
ward movement of soil air. Soil air was trapped 
between the restrictive zone and an advancing 
wetting front produced by applying overland flow 
for the air-trapped treatments. Vent tubes permit- 
ted soil air to escape at the restrictive layer during 
the air-vented treatments. When the soil air was 
trapped by the plow pan the erosion rates were 
greater for both flow rates. The erosion rates for 
both trapped and vented treatments decreased with 
time during each run. The simulated plow pan was 
effective in trapping the soil air; the vented treat- 
ments had a , positive pressure. Infiltration 
rates were decreased by entrapping the soil air, 
thus increasing runoff and aiding, to a small 
degree, the erosion process. The treatments on the 
established grass cover exhibited random erosion 
rates because of the disturbance of the lower end 
of each plot by adjustment of the plot ends to 
match the soil surface. The infiltration rates for 
these treatments were not adversely affected by 
plot end adjustments. Air trapping decreased the 
infiltration rate the most during the treatments 
with the lowest bulk densities. The influence of 
entrapped air on infiltration rates decreased as the 
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bulk densities increased during the growing season. 


850336) 


INTERRILL EROSION AS AN INDEX OF 
MINED LAND SOIL ERODIBILITY, 

ee es Bozeman. mane 

‘or primary biblio; ic entry see Fie’! 3 
ws$.03370 ite 


SOIL EROSION POTENTIAL OF RECLAIMED 
MINED LANDS, 
ee Research Group, Fort Collins, 


For primary bibliographic entry see Field 2J. 
W85-03398 


TILLAGE, RESIDUE AND EROSION ON 
MODERATELY SLOPING SOILS, 
Nebraska Univ.-Lincoln. Dept. of Agricultural En- 


ing. 
For rimary bibliographic entry see Field 2J. 
w8303402 


5. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


5A. Identification Of Pollutants 


DETERMINATION OF CADMIUM AND LEAD 
IN NATURAL WA 

Trieste Univ. (Italy). Ist. di Merceologia. 

L. G. Favretto, G. P. Marletta, and L. Favretto. 
Fresenius Zeitschrift fur Analytische Chemie, Vol. 


ytisc! 
318, No. 6, p 434-435, July, 1984. 1 Fig, 1 Tab, 5 
Ref. 


Descriptors: *Water analysis, *Cadmium, *Lead, 
Heavy metals, Trace metals, Atomic absorption 
spectroscopy, Mine drainage,. 


Water samples containing clay particles with < 4 
micro-m equivalent spherical diameter, were ana- 
lyzed after shaking for a few seconds. In the 
atomic-absorption spectroscopic analysis of trace 
metals by electrothermal atomization in a hite 
tube, cadmium and lead show non-linear calibra- 
tion graphs, with a pseudo-linearity when the 
amount of metal vaporized is near to the detection 
limit. Non-linear plots result from standard addi- 
tions of the metal to the sample solution. The 
function is applied in this research to analyze water 
samples from mine drainages. Although the yea 
dure seems to require a significant amount of time, 
it has the advantage of drawing the calibration line 
with the real matrix, avoiding the use of matrix 
modifiers. If the matrix does not change among 
samples, the multiple standard addition line made 
with the analyte-containing sample at the lowest 
level, can be directly used as a calibration curve 
for other samples with higher levels of analyte, 
provided that all experimental conditions remain 
unchanged. (Baker-IVI) 

W85-03278 


CERTIFICATION OF THE CONTENTS OF 
SOME HEAVY METALS (CD, CO, CU, MN, HG, 
NI, PB, AND ZN) IN THREE TYPES OF 
SEWAGE SLUDGE, 

Community Bureau of Reference, Brussels (Bel- 


jum). 

. Griepink, H. Muntau, and E. Colinet. 
Fresenius Zeitschrift fur Analytische Chemie, Vol. 
318, No. 7, p 490-494, August, 1984. 7 Tab, 6 Ref. 


Descriptors: *Heavy metals, *Sludge, 
*Wastewater analysis, Cadmium, Copper, Zinc, 
Mercury, Nickel, Lead, Copper, Manganese. 


Three different souces of systematic and random 
errors exist in trace analysis: i) sample pri tion, 
ii) final measurement, and iii) the general rato- 
ry attitude. To avoid any systematic error to the 
best state of the art one should certify in such a 
way that more sample treatment techniques are 


37 


applied, that more techniques of final determina- 
tion are used and that more and i t lab- 
oratories are involved in the application of the 
different sample treatments and techniques of final 
determination. A working group of select laborato- 
ries was established to carry out the various deter- 
minations. Sludge samples came from a sewage 
treatment plant in a rural area, a plant where 
industrial and rural wastewaters are treated, and a 
mainly industrial source. After the analyses the 
cuuminas by an pesiigoets Tio tciededl door 
exami ry t icipants. The technical discus- 
sion is an peed yan of the i i 

accepted for technical ieasons were then processed 
statistically. The certified contents as well as 
values for Cd, Co, Cu, Mn, Hg, Ni, Pb and Zn are 
given. (Baker-IVI) 

W85-03279 


DETERMINATION OF TRACES OF MERCU- 


Bezirks-Hygieneinspektion und -Institut, Magde- 
burg (German D.R.). 

P. Neske, A. Hellwig, L. Dornheim, and B. 
Thriene 


Fresenius Zeitschrift fur Analytische Chemie, Vol. 
318, No. 7, p 498-501, August, 1984. 4 Fig, 19 Ref. 


Descriptors: *Mercury, *Water analysis, Atomic 
— spectrometry, Heavy metals, Spectrom- 
etry, Pollutant identification. 


The determination of extreme low amounts of mer- 
cury in waters is described. The procedure com- 
prises an enrichment step, in which the mercury is 
collected by direct contact of the sample with a 
gold collector, as well as high sensitive atomic 
absorption spectrometric detection. A detection 
limit of 300 pg was obtained. Concentrations 
below 0.5 ppt are detectable with a sample volume 
of 1 1. Organo-mercury compounds are deter- 
mined, too. The advantages in comparison with 
other enrichment techniques are discussed. (Au- 
thor’s abstract) 

W85-03280 


ENVIRONMENTAL FATE AND MONITORING 
OF ORGANIC MICROPOLLUTANTS, 

Bayreuth Univ. (Germany, F.R.). Lehrstuhl fuer 
Hydrologie. 

A. Opperhuizen, E. H. G. Evers, and O. 
Hutzinger. 

Fresenius Zeitschrift fur Analytische Chemie, Vol. 
319, No. 2, p 137-140, September, 1984. 2 Fig, 1 
Tab, 9 Ref. 


Descriptors: *Monitoring, *Fate of pollutants, 
*Organic compounds, Sampling, Water analysis, 
Pollutant identification, Data analysis, Bioindica- 
tors. 


The primary objective in monitoring of micropol- 
lutants is to register variations of concentration in 
time and over geographical areas. Monitoring is 
thus not only a compilation of sample data, but the 
result of a well designed scheme. Ambient concen- 
trations of organic pollutants in various environ- 
mental compartments are largely determined by 
the compounds’ fate and their release rate. For 
sophisticated monitoring programs suitable envi- 
ronmental fate models must be available, in addi- 
tion to advanced techniques and methods for the 
collection of useful data. The analytical steps are: 
sampling; sample preparation; analysis; and data 
processing. To reduce the problems associated 
with physical sampling, active biological monitor- 
ing can be used. In the analysis of organic micro- 
pollutants in water, special attention must be given 
to the real concentration of dissolved pollutants 
and to pollutants adsorbed onto particulate matter. 
(Moore-IVI) 

W85-03284 


CONCENTRA- 
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WATER AND GROUND WATER IN AN AGRI- 
CULTURAL 


Central Electricity Board, Ratcliffe-on- 
). Scientific Servi 


ices Dept. 
bibliographic entry see Field SB. 
Was-03289 


APPLICABILITY OF THE FLUORESCEIN DI- 
ACETATE METHOD OF DETECTING ACTIVE 
BACTERIA IN FRESHWATER, 

n. Dept. of Biolo; 

. D. Crotty, J. G. Hubbard, 


Microbial Ecology, Vol. 10, No. 2, p 179-185, 
1984. 2 Fig, 1 ee 16 Ref. University of Texas at 

i Organized Research Fund grants 15-216 
and 15-222. 


*Fluorescein di *Bacterial 
analysis, Fluorescein, Dyes, Metabolism, Gram- 
negative bacteria, Eucaryotes, Gram-positive bac- 
teria. 


Fluorescein diacetate (FDA) is a nonfluorescent 
derivative of fluorescein. FDA hydrolysis was 
evaluated as a means to detect actively metaboliz- 
ing bacteria in freshwater. FDA can be transported 
across cell membranes and deacetylated by —-. 
cific esterases to fluorescein. Fluorescein, which 

fluoresces brilliant green when irriadiated with 
blue light, is polar and resists extrusion from cells. 
ye mergger ne accumulates within cells and allows 

direct visualization by epifluorescent microscopy. 

Estimates of active cells were 49-61% lower than 
estimates of active cells obtained from measures of 
electron transport activity. The low proportions of 
FDA-active bacteria in freshwater habetats result 
from the inability of FDA to penetrate the outer 
membrane of the gram-negative cell envelope in 
some species. Cells faded quickly making observa- 
tion and counting difficult and unreliable. Despite 
improvement of the permeability in both cultures 
and natural samples through the use of EDTA, 
FDA staining of gram-negative cells remained 
weak. FDA hydrolysis as a means of detecting 
active bacteria may be limited to environments 
rich in eucaryotes and gram-positive cells. (Moore- 


Iv} 
W85-03306 


RELATIONSHIPS BETWEEN THE PARTI- 


y. 
For primary bibliographic entry see Field 5B. 
W85-03308 


MICRODETERMINATION OF SILICIC ACID 
IN WATER BY GEL-PHASE COLORIMETRY 
WITH MOLYBDENUM BLUE, 

Kyushu Univ., Fukuoka (Japan). Dept. of Chemis- 


try. 
K. Yoshimura, M. Motomura, T. Tarutani, and T. 


Analytical Chemistry, Vol. 56, No. 13, p 2342- 
2345, 1984. 6 Fig, 3 Tab, 13 Ref. 


Descriptors: *Colorimetry, *Silicic acid, *Molyb- 
denum blue, Water analysis, Water treatment, In- 
dustrial water, Silicon compounds, Gel-phase col- 
orimetry. 
Electronic grade industrial water of high purity is 
used as a washing agent in the production of 
integrated circuits. The production of higher inte- 
grated circuits demands pure water of higher qual- 
ity and results in the necessity of trace determina- 
tion of silicic acid. The blue species of molybdosili- 
cic acid is strongly adsorbed on Sephadex gels. 
About 70% of the species in a 100-cu cm sample 
solution is concentrated in 0.20 g of Sephadex G- 
25 within a half an hour. A sensitive method, gel- 
phase colorimetry, is based on the direct measure- 
ment of light absorption by a gel phase, which has 
adsorbed the blue species. The colored gel beads 
are packed into a 5-mm cell, the absorbances at 805 
and 450 nm are measured, and the absorbance 


difference is used for the determination of traces of 
silicic acid. In the gel-phase colorimetry, concen- 
tration of the molybdenum blue species and the 
color development take place simultaneously. As a 
result, silicic acid at parts-per-billion or lower 
levels can be determined in a conveniently short 
time. (Moore-IVI) 

W85-03340 


ANOMALIES IN THE HIGH-PERFORMANCE 
LIQUID CHROMATOGRAPHIC DETERMINA- 
TION OF DIQUAT IN WATER SAMPLES, 
Ruakura Agricultural Research Center, Hamilton 
(New Zealand). 

D. R. Lauren, and M. P. Agnew. 

Journal of Chromatography, Vol. 303, No. 1, p 
206-210, October, 1984. 1 Tab, 6 Ref. 

nae rs: *Pollutant identification, *Water anal- 
“Herbicides, Drinking water, Lake water, 
Diquat, Paraquat, High-performance liquid chro- 
matography. 


A series of tests using different flush volumes to fill 
the 10 micro liter sample loop with diquat stand- 
_ th 1 = made in solutions of different ionic 
eg rey that anion exchange type ad- 
ake of diquat on the stainless-steel loop was 
occurring. Injections made with two solutions of 
low ionic strength showed a steadily increasing 
peak height as the flush volume increased. With a 
1000 micro-1 flush, the height was over three 
times that achieved when the loop was flushed 
with 25 micro-l. Peak heights obtained with all 
other solutions were less affected by flush volume. 
Only 10 mg/I of an ionic compound needed to be 
added to pure water to bring the behavior in line 
with solutions in tap, river, and lake water. Injec- 
tions made in the strongly ionic HPLC eluent 
solutions showed the least effect from flush 
volume. In view of the strongly ionic nature of the 
eluent, adsorption within the flowing part of the 
— should be minimal, but may increase peak 
The major problems arise from sample 
porn and injection. The most obvious effect 
caused by diquat adsorption onto the sample loo = 
was non-reproducibility, but two less obvious e 
fects noted were non-linearity and carryover. To 
reduce carryover, the injector should be kept in 
the inject position through the analysis and flushed 
with the HPLC eluent between samples. The 
HPLC method for diquat analysis is satisfactory 
for the direct determination of low levels in envi- 
ronmental samples providing certain precautions 
are observed. The method should be suitable for 
a as well. (Baker-IVI) 
85-03405 


HIGH-PERFORMANCE LIQUID CHROMATO- 
GRAPHIC ANALYSIS OF ROTENONE AND 
ROTENONONE IN WATER BY DIRECT IN- 
JECTION, 

Maine Univ., Orono. 

R. J. Bushway. 

Journal of Chromatography, Vol. 303, No. 1, p 
263-266, October, 1984. 1 Fig, 1 Tab, 7 Ref. 


Descriptors: *Pollutant identification, *High-per- 
formance liquid chromatography, *Insecticides, 
*Rotenone, *Rotenonone, Organic compounds, 
Water analysis, Drinking water. 


A technique is described whereby rotenone and 
rotenonone * degradation product of rotenone in 
water) can be detected at the low ppb level by 
direct injection into a high-performance liquid 
chromato; hy system. Results are given from 
the direct injection of two types of spiked water 
samples, pond and drinking. Spiked samples varied 
in concentration from 15 to 60 ppb for rotenone 
and 17 to 68 ppb for rotenonone. The precision 
was fine for rotenone with percent cients of 
variation ranging from 3.17 to fo 7, 58%. The percent 
coefficients of variation for the rotenonone were 
much higher, 4.72 to 16.50%. A typical analysis of 
~ water sample spiked at the second lowest : 
evel was 11 min with rotenone eluting first. 
lowest concentration of each substance detected 
was i5 ppb for rotenone and 17 ppb for rotenon- 
one, but it should be possible to quantify levels of 
7.5 ppb and 8.5 ppb, respectively. Both compounds 


were linear over a wide range, rotenone from 15 to 
300 ppb while rotenonone was linear from 17 to 
415 ppb. (Baker-IVI) 

W85-03406 


SPECTROPHOTOMETRIC DETERMINATION 
OF CYANIDE BY UNSEGMENTED FLOW 
METHODS, 

Cordoba Univ. (Spain). Dept. of Analytical Chem- 


istry. 

A. Rios, M. D. Luque de Castro, and M. 
Valcarcel. 

Talanta, Vol. 31, No. 9, p 673-678, September, 
1984. 4 Fig, 3 Tab, 13 Ref. 


Descriptors: *Pollutant identification, *Cyanide, 
*Flow injection analysis, Water analysis, Spectro- 
photometry, Industrial wastes, Wastewater analy- 
sis. 


Photometric methods for cyanide determination by 
normal and reversed flow-injection analysis (FIA) 
techniques and by completely continuous monitor- 
ing are pro . Three variants are proposed, for 
analysis of scarce or valuable samples (use of 
normal FIA), wastewaters (use of reversed FIA), 
and a continuous stream (completely continuous 
method). The sampling rates for the first two tech- 
niques are 20 28/hr, respectively. The flow 
techniques have clear advantages over the tradi- 
tional photometric one except that the sensitivity 
and the detection limit are more favorable in the 
traditional technique. The highest sensitivity and 
lowest detection limit here were obtained by con- 
ventional FIA. The most significant interference 
came from species with cyanide groups such as 
thiocyanate, ferrocyanide and ferricyanide — 
tive interferences) and cations that form complexes 
with cyanide such as silver, copper, cobalt, and 
nickel (negative interferences). (Baker-IVI) 
W85-03408 


DETERMINATION OF MUNITIONS COMPO- 


Oak Ridge National Lab., TN. 

M. P. Maskarinec, D. L. Manning, R. W. Harvey, 
W. H. Griest, and B. A. Tomkins. 

Journal of Chromatography, Vol. 302, No. 1, p 51- 
63, October 19, 1984. 5 Fig, 3 Tab, 22 Ref. DOE 
contract DE-AC05-840R22400. 


Descriptors: *Pollutant identification, *Munitions, 
*Chromatography, *Nitroorganic compounds, 
*Electrochemical detection, *Resin adsorption, Ni- 
tramines, Nitrotoluenes, Nitroaliphatics, Water 
analysis. 


A resin-based isolation scheme is presented for a 
wide range of munitions components and muni- 
tions by products in surface and groundwater. For 
the most part these compounds are non-volatile 
and sparingly soluble in water. The method is 
based on Porapak resin adsorption of the munitions 
components from aqueous samples. Following de- 
sorption with acetone, the nitro compounds are 
measured by high performance liquid chromatog- 
raphy with electrochemical detection at a gold- 
mercury electrode, which is maintained at -1.0 V 
vs. a silver-silver chloride reference electrode. This 
technique provides a high degree of selectivity and 
sensitivity for these compounds in actual samples. 
Detection limits approach 1 micro-g/l for many 
components. Analysis time is approximately two 
hours per sample for isolation and quantitation 
although many sampies can be prepared simulta- 
neously. (Baker-IVI) 

W85-03410 


SAMPLE ENRICHMENT FOR GAS CHROMA- 
TOGRAPHIC MASS SPECTROMETRIC ANAL- 
YSIS OF POLYNUCLEAR AROMATIC HY- 
DROCARBONS IN WATER AND IN ORGANIC 
MIXTURES, 


Urbino Univ. (Italy). Ist. di Scienze Chimiche. 
F. Bruner, G. Furlani, and F. Mangani. 





Journal of Chromatography, Vol. 302, No. P 
167-172, October, 19, 1984. 2 Fig, 2 Tab, 9 Ke 


Descriptors: *Chromatography, *Pollutant identi- 
fication, *Graphitized carbon black, *Polynuclear 
aromatic hydrocarbons, Mineral oil, Carbon black, 
Extraction, Preconcentration. 
the extraction and preconcentration steps 
= for polynuclear aromatic h per one 
Soxhlet extraction is largely ie for atmospheric 
dust or other solid material, while liquid-liquid 
extraction is the method which ins Senn been suggested 
for extraction from water. The use of graphitized 
carbon black for liquid-solid extraction and pre- 
concentration from be op was — The welt 
erties of different kinds of — lack 
as traps for the extraction preconcentration of 
polynuclear aromatic hydrocarbons from water 
and mineral oil were determined. The best results 
were obtained with Carbopack F, eluted with tolu- 
ene at 100 C. Graphitized carbon ‘black is preferred 
because of its thermal and chemical stability and its 
high purity, exhibiting no bleeding and possessing 
high sensitivity. (Baker-IVI) 
85-03411 


DETERMINATION OF ARSENITE AND ARSE- 
NATE BY DIFFERENTIAL PULSE POLAROG- 


RAP 

Texas A and M Univ., College Station. Dept. of 
Chemistry. 

D. Chakraborti, R. L. Nichols, and K. J. Irgolic. 
Fresenius’s Zeitschrift fur lytische Chemie, 
Vol. 319, No. 3, p 248-251, October, 1984. 3 Fig, 2 
Tab, 16 Ref. EPA grant R804774010. 


Descriptors: ‘*Differential es phy, 
*Arsenic, *Arsenite, *. <caanicel wat 
sis, Mannitol, Detection aimits, B Polaragraphy. 


Arsenate was determined by differential pulse po- 
larography in acidic solutions in the presence of 
SS compounds. The best medium was 
ound to be 2.0 M aqueous HC104 containing 4.5 g 
D-mannitol in 50 ml solution. The peak heights 
measured at -0.55 V gave linear calibration curves 
in the concentration range 20 micro g/1 to 160 mg/ 
1 As. Arsenite was similarly determined with man- 
nitol at -0.34 V or without mannitol at -0.42 V. 
When arsenite and arsenate were present in solu- 
tion, the simultaneous determination of these com- 
pounds in the presence of mannitol was generally 
not possible because the peak heights at -0.34 V 
and -0.55 V were influenced by arsenite as well as 
arsenate. In these cases arsenite was determined at 
-0.42 V in the absence of mannitol. After oxidation 
of arsenite to arsenate by chlorine water and addi- 
tion of mannitol, total inorganic arsenic was deter- 
mined as arsenate at -0.55 V. The arsenate concen- 
tration in the sample was found as the difference 
between the concentrations of total inorganic ar- 
senic and arsenite. The detection limit for arsenite 
and arsenate was found to be approximately 10 
micro g/l As. This method was successfully used 
to determine arsenite and arsenate in a synthetic 
river sample and some arsenic-containing drinking 
water samples. (Author’s abstract) 

W85-0341 3413 


SINGLE SPECTROPHOTOMETRIC DETER- 
MINATION OF K-SURFACTANTS IN THE 
PRESENCE OF A-AND N-SURFACTANTS 
(EINFACHE SPEKTROPHOTOMETRISCHE 
BESTIMMUNG VON K-TENSIDEN IN GEGEN- 
WART VON A- UND N-TENSIDEN), 

H. Hellmann. 

Fresenius’s Zeitschrift fur Analytische Chemie, 
Vol. 319, No. 3, p 272-276, October, 1984. 5 Fig, 4 
Tab, 6 Ref. 


Descriptors: *Spectrophotometry, *Surfactants, 
*Ammonium compounds, Dragendorff reagent, 
Niotensides, Chemical analysis. 


Cation-active surfactants in the form of quaternary 
ammonium compounds may be transformed by the 
so-called modified Dragendorff reagent in aqueous 
solution into the k-Ba (Bi 14)2 complex which is 
extracted with tetrachloromethane. Anionic sur- 
factants do not interfere. Niotensides are also pre- 
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cipitated, however not extracted with CCl4. The 
of the colored k-complex is measured 
at 500 my hes limit of determination is about 10 


or, activated sludge and from sew 
raed abstract) - es 
85-03414 


FREE FLUORIDE OF THE PAMLICO RIVER 
IN NORTH CAROLINA; A NEW METHOD TO 
LOCALIZE THE DISCHARGE OF POLLUTED 
WATER INTO AN ESTUARY, 

East Carolina Univ., Greenville, NC. Dept. of 


Chemistry. 
For ia bibliographic entry see Field SB. 


USE OF SECOND ORDER DERIVATIVE SPEC- 
TROSCOPY IN THE INVESTIGATION OF 
SOURCES OF COLOURED POLLUTANTS IN 
WATER, 
North West Water Authority, Warrington (Eng- 
land). Rivers Div. 
= A. McCrum. 

Water Research, Vol. 18, No. 10, p 1249-1252, 
1984. 3 Fig, 2 Tab, 9 Ref. 


Descriptors: *Water analysis, *Derivative spec- 
troscopy, *Color, Spectroscopy, Monitoring, 
Water pollution control, Water quality control. 


pagan spectroscopy in the uv-visible region of 

is a technique which records vari- 
a in the rate of change of absorbance with 
wavelength. Different m are available for 
obtaining derivative spectra, the most common of 
which are numerical differentiation by means of 
digital electronics, analogue differentiation by 
means of special electronic circuits, and wave- 
length modulation methods. The most useful char- 
acteristic of derivative spectroscopy is the increase 
in resolution and detail produced. The analytical 
advantages of the technique are that since small 
features such as shoulders in the spectrum appear 
as well defined maxima and minima, it is possible 
to measure more accurately wavelength positions 
of the features and derive better qualitative infor- 
mation. Quantitative information can also be de- 
rived from these features and also from samples 
which are turbid or which contain broad back- 
ground absorbance or the spectrum of an interfer- 
ing substance. Some examples are provided to 
quantify the technique where second order deriva- 
tive spectroscopy has proved useful in the investi- 
gation of colored pollutants in water. (Baker-IVI) 
W85-03541 


_— OF BIOCONCENTRATION IN 


Building Research Establishment, Princes Risbor- 
ough (England). Princes Risborough Lab. 

R. P. Davies, and A. J. Dobbs. 

Water Research, Vol. 18, No. 10, p 1253-1262, 
1984. 3 Fig, 5 Tab, 80 Ref. 


Descriptors: *Biological gg *Fish, *Or- 
ganic compounds, Solubility, Physicochemical 
en Environmental effects, Water pollution 
effects. 


All chemicals newly marketed within the Europe- 
an economic community must first be assessed for 
potential environmental hazard. Among the 

tial hazards is that of bioconcentration. Fish bio- 
concentration factors (BCF) are used for the pre- 
diction of the environmental effects of new chemi- 
cals and some studies have proposed that they can 
be predicted from physico-chemical properties of 
the chemical. Values were taken from the litera- 
ture for octanol:water partition coefficients (P) and 
water solubilities (WS) of chemicals and their cor- 
relations with BCF assessed. The BCF correlations 
with both P and WS were highly significant statis- 
tically and similar to those obtained in other stud- 
ies; however, they are based on a restricted range 
of chemical types, mainly organochlorines of rela- 
tively low molecular weight. There does not 
appear to be any consensus of opinion as to the 
degree of precision that BCF tests should achieve. 


A high level of precision would be illusory. Never- 
theless, comparisons of chemical behavior will 
have to be made. (Baker-IVI) 

W85-03542 


TOXICITY WARNING MONITOR USING THE 
WEAKLY ELECTRIC FISH, GNATHONEMUS 


PETERSI, 
——— Univ. (Germany, F.R.). Limnological 


W. Geller. 
Water Research, Vol. 18, No. 10, p 1285-1290, 
1984. 3 Fig, 1 Tab, 26 Ref. 


Descriptors: *Bioindicators, *Toxicity, *Electric 
fish, *Gnathonemus, *Monitoring, Fish, Water 
quality, Biomonitoring, Water pollution effects. 


Early warning monitors for the detection of haz- 
ardous acute toxicity in water should be automati- 
re —— systems with short response times. 
of fish monitor is presented which uses 

fe pa ly electric fish Gnathonemus petersi as 
the test organism. The characterisic electric organ 
discharges (EOD) of this fish make it possible to 
use a very simple, low-cost monitor thus avoiding 
the disadvantages of other systems. The test system 
consists of a plexiglass test chamber with a flow- 
through of 4-5 times the chamber volume per hour. 
The spontaneous EOD are recorded as activity 
i . EODs which have a potential of about 500 
last 0.3 ms and they can be converted to 
computer-compatible signals by a simple amplifier. 
The EOD.activity is analyzed by a low cost desk 
top computer. Two different modes of analysis 
which represent two levels of response sensitivity 
are possible either alternatively or simultaneously. 
The toxicity response of Gnathonemus petersi was 
measured in experiments with the toxicants mercu- 
ry, copper, NaAsO2, and cyanide in lake water of 
pH 8 and conductivity of 295 micromho/cm. The 
sensitivity to acutely toxic concentrations was 
found to be as high as that of trout or minnows. 


-IVI) 
W85-03546 


EFFECT OF HIGH CHLORIDE ION CONCEN- 


FLUENCE DES IONS CHLORURE SUR LA DE- 
TERMINATION gee DE LA TRI- 
BROMAMINE MILIEU AQUEUX PAR 
SPECTROPHOTOMETRIE D’ABSORPTION 
ELECTRONIQUE), 

Brest Univ. (France). Lab. de Chimie Analytique. 
C. Madec, B. Trebern, and J. Courtot-Coupez. 
Water Research, Vol. 18, No. 10, p 1291-1297, 
1984. 5 Fig, 17 Ref. 


Descriptors: *Pollutant identification, *Chemical 
reactions, *Seawater, *Chlorine, Bromine, Indus- 
trial wastes, Biofouling, Chlorination, Cooling 
water, Salinity. 


Use of seawater in the condenser cooling systems 
of plants such as those of electric power stations 
poses serious problems due to marine biofouling in 
the cooling circuits. Chlorination at the condenser 
inlet has proved to be the most reliable and effec- 
tive method of preventing the growth of common 
biofoulers such as mollusks. This process leads to 
the discharge of toxic chlorinated and brominated 
effluents around the outlet. A great number of 
reactions occur when chlorine or hypochlorite is 
added to seawater. In addition to organic matter, 
bromine and ammonium ions must be taken into 
account not only because of their reactivity to- 
wards chlorine but also because of their relatively 
high concentration levels. The effect of salinity, a 
specific seawater parameter on the formation and 
decomposition reactions which can be expected is 
discussed. The quantitative determination of tribro- 
mamine in chlorinated seawater by using uncor- 
rected values of the spectrophotometric param- 
eters measured in fresh water leads to wrong re- 
sults. The higher the chloride concentration is the 
higher the absorption spectra are modified. Chlo- 
ride interferences can only be neglected when the 
halide concentration is lower than 0.1 M which is 
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not the case with most seawater. Chloride ions 
promote hydrolysis of tribromamine as bromide 
ions do. To investigate this reaction quantitatively, 
the kinetic model is used as described in the litera- 
ture. The nature of the ionic species seems to have 
a more important effect on the tribromamine de- 
composition than the ionic strength. (Baker-IVI) 
W85-03547 


STRIPPING TEST FOR ESTIMATION OF THE 
REMOVAL OF ORGANIC ay ay BY 
ARKEITSTEST 


G. SUBST. 

WASSER DURCH BELUFTEN), 

ESWE-Inst. fuer Wasserforschung und Wasser- 
technologie G.m.b.H., Weisbaden (Germany, 
F.R.). 

K. Haberer, and F. Schredelseker. 

Zeitschrift fur Wasser and Abwasser Forschung, 
Vol. 17, No, 5, p 206-209, October, 1984. 2 Fig, 1 
Tab, 7 Ref. 


Descriptors: *Air stripping, *Aeration, *Chemical 
analysis, Gas chromatography, Wastewater treat- 
ment, Stripping, Organic compounds, Henry con- 
stant. 


A test was developed which allows predictions for 
the possible removal of organics by aeration. The 
velocity constant k, describing the aeration proc- 
ess, was determined in a testing apparatus similar 
to that of Grob, (Grob, K. and Grob, G. (1974). J 
Chromatography, Vol. 90, p 303-313) but without 
a closed loop system. Two L of water are aerated 
for defined times by blowing nitrogen through the 
sample. Either the part blown out and adsorbed on 
activated carbon or the part remaining in the water 
is measured by use of gas-chromatographic meth- 
ods. Various methods are possible to evaluate k 
such as applying the equation for a first order 
reaction to the aeration process. As the values for 
k calculated in this way are nearly proportional to 
the Henry-constants, the efficiency of an aeration 
plant must be estimated with sufficient precision by 
use of corresponding comparisons. (Author’s ab- 


stract) 
W85-03593 


RAINWATER PH IN THE VICINITY OF 
HADERA POWER PLANT, ISRAEL DURING 
THE WINTER SEASON OF 1981-1982, 

Hadera Association of Towns for Environmental 
Protection (Israel). 

R. Kolton-Shapira, Y. Lakritz, and M. Luria. 
Atmospheric Environment, Vol. 18, No. 6, p 1245- 
1248, 1984. 2 Fig, 9 Ref. 


Descriptors: *Acid rain, *Precipitation chemistry, 
*Israel, Hadera, Hydrogen ion concentration, 
Sulfur dioxides, Nitrogen oxides, Powerplants, Soil 
alkalinity, Buffering, Water pollution sources. 


A new method for the continuous pH measure- 
ment of rainwater is discussed. The method, ap- 
plied at a site near a new coal-fired power plant 
(prior to its operation) showed a pH variation of 
4.3 to 9.2 as compared to 6.5 observed using con- 
ventional methods which measure pH at the end of 
each rain episode. The alkalinity of top soil in the 
vicinity, and he1.ce natural aerosols act as a buffer, 
reducing the acidity of the rain. This buffering 
effect disappears after 30-40 mm of rainfall. A pH 
of more than 7.5 was noted at the early stages of 
rainfall. After 30-40 mm of rain, the pH decreased 
to less than 5.6. A complete washout of the atmos- 
phere varied with the aerosol mass load and the 
time period between two rain events. In six of the 
22 rain episodes recorded, a pH lower than 5.6 was 
noted for anthropogenic reasons. During the night, 
winds tend to blow north westward, so pollutants 
from the coastal sources are transported towards 
the sea. The daytime flow pattern is nearly re- 
versed. As the sun rises, this air is transported 
eastward and photooxidizes. Sulfur dioxide and 
nitrogen oxides are converted to acid aerosols over 
the eastern Mediterranean Sea. When the return of 
this air parcel coincides with a rain storm, these 
acidic aerosols are washed from the air. Only 
partial information is provided by measuring bulk 
quantities of rain after each precipitation period. 


The detection of the extreme pH levels which exist 
is only possible by continuous monitoring using the 
flow system as described. (Baker-IVI) 

W85-03597 


ESTIMATING MEAN COLIFORM DENSITIES 
OF WATER DISTRIBUTION SYSTEMS, 

Drexel Univ., Philadelphia, PA. Dept. of Civil 
Engineering. 

W. O. Pipes, and R. R. Christian. 

Journal of the American Water Works Associa- 
tion, Vol. 76, No. 11, p 60-64, November, 1984. 2 
Tab, 18 Ref. EPA grant R805637. 


Descriptors: *Water quality control, *Monitoring, 
*Coliforms, Pennsylvania, New Jersey, Water dis- 
tribution systems, Drinking water, Bacteria. 


The average coliform colony count, using the 
membrane filter technique, of the samples exam- 
ined in any month is one of the parameters speci- 
fied in the National Interim Pri Drinking 
Water Regulations to determine whether water in 
a distribution system meets the microbiological 
maximum contaminant level. Evidence suggests 
that the average number of coliforms in monitoring 
samples is a poor estimate of the mean coliform 
density of the distribution system. The evidence 
presented includes variance in coliform counts, 
data truncation caused by limitations of the exami- 
nation methods, changes in coliform densities 
during transport of the samples to the laboratory, 
and false results. A me cna based on the fraction 
of monitoring samples with coliform densities 
greater than a preselected limit may be a feasible 
alternative to the current microbiological maxi- 
mum contaminant level. Data used in this study 
were derived by sampling nine small community 
water sytems in eastern Pennsylvania and southern 
New Jersey. (Baker-IVI) 

W85-03628 


NEW METHOD OF WET DENSITY AND SET- 
TLING VELOCITY DETERMIN 


ATION FOR 
WASTEWATER EFFLUENT, 
Ozturgut oor hics, Seattle, WA. 
E. Ozturgut, and J. W. Lavelle. 
Environmental Science and Technology, Vol. 18, 
No. 12, p 947-952, 1984. 8 Fig, 1 Tab, 26 Ref. 


Descriptors: *Wastewater discharge, *Effluents, 
*Settleable solids, *Density, Suspended solids, 
Water analysis, Flocculation, Size spectra, Settling 
velocity. 


A new method to measure wet density/size spectra 
of wastewater particles in the density range 1,.0 to 
1.4 g/cu cm and the size range 1-64 micro-m has 
been presented. No density data other than bulk 
density have been available for wastewater effluent 
in the past. This information is important in assess- 
ing what fractions of the discharge will raft on 
ocean density surfaces. Together the wet density/ 
size spectra have been used to calculate a settling 
velocity spectrum for the fraction of the discharge 
with diameters less than 64 micro-m. In contrast to 
conventional methods, the method described per- 
mits working at particle concentrations of a few 
milligrams per liter. The mass concentration of 
particles employed was considerably more than 
needed. Initial concentrations of 1-2 mg/L can 
probably be analyzed. Comparison of the wet den- 
sity/size spectral characteristics of the effluent, 
before and after discharge, will provide data to 
establish the significance of flocculation in the 
natural environment where concentrations and 
fluid shear are quickly reduced away from the 
diffuser. (Baker-IVI) 

W85-03666 


ACUTE TOXICITY SCREENING OF WATER 
POLLUTANTS USING A BACTERIAL ELEC- 
TRODE, 

Colorado State Univ., Fort Collins. Dept. of 
Chemistry. 

E. J. Dorward, and B. G. Barlsas. 

Environmental Science and Technology, Vol. 18, 
No. 12, p 967-972, 1984. 5 Fig, 1 Tab, 28 Ref. 


Descriptors: *Bacterial electrode, *Pollutant iden- 
tification, *Toxicity, ‘Escherichia, Bacteria, 


40 


Carbon dioxide, Cadmium, Lead, Copper, Cya- 
nide, Arsenite,. 


An instrumental bioassay of the acute toxicity of 
substances in water was conduced using Escheri- 
chia coli electrodes. Potentiometric measurement 
of carbon dioxide production by E. coli cells im- 
mobilized at the surface of a carbon dioxide sens- 
ing electrode formed the basis of the method. The 
net rate of carbon dioxide production by the bacte- 
ria reflects the complex series of biochemical reac- 
tions which constitutes the respiratory processes of 
the cells. A measureable decrease in bacterial 
carbon dioxide production will be registered 
through the inhibition of any part of the respirato- 
ry process by some pollutant. The acute toxicity of 
a broad range of substances, including metals, 
anions, and organic compounds, is measured 
by the E coli electrode. Dose-effect curves ob- 
tained by this method are compared with results 
reported for the Beckman Microtox bioassay and 
for rainbow trout 96-hr LCS50 values. Acute toxici- 
ty values measured with the E. coli electrode for 
cadmium, lead, copper, cyanide, and arsenite are 
comparable to those obtained with the 15 min 
Microtox bioassay. (Baker-IVI) 

W85-03668 


SCREENING FOR ORGANIC CONTAMINA- 
TION OF GROUNDWATER: ETHYLENE DI- 
BROMIDE IN GEORGIA IRRIGATION 


WELLS, 

L. R. Marti, J. de Kanel, and R. C. Dougherty. 
Environmental Science and Technology, Vol. 18, 
No. 12, p 973-974, 1984. 2 Fig, 1 Tab, 4 Ref. 


Descriptors: *Groundwater pollution, *Water 
analysis, *Ethylene dibromide, *Georgia, *Pollut- 
ant identification, Groundwater protection, Mass 
spectrometry, Gas chromatography, Pesticides, 
Organic compounds, Irrigation water. 


Southwest Georgia is an area of intensive agricul- 
ture where two to four crops per year are harvest- 
ed from a given field, and extensive use is made of 
groundwater for irrigation and of pesticides for 
control of plant and insect pests. Methods have 
been developed for assessing the impact these agri- 
cultural practices have on groundwater quality. A 
screening procedure is described for organic con- 
taminants of groundwater. The method is based on 
purge-and-trap concentration followed by gas 
perma: gang and mass spectrometry. For pesti- 
cides with low volatility, liquid-liquid extraction 
followed by gas chromatography-mass spectrome- 
try or electron capture gas chromaography was 
used. The methods were validated for a series of 
pesticides that have been used extensively in agri- 
cultural areas of the southeastern United States. 
The only detected organic pesticide in groundwat- 
er studied over a three year period was ethylene 
dibromide. The concentration of EDB was deter- 
mined by calibration against benzene-d6, and 
varied between 1 and 94 micro-g/L. (Baker-IVI) 
W85-03669 


COMPARISON OF SOLVENT REDUCTION 
METHODS FOR CONCENTRATION OF PO- 
LYCYCLIC AROMATIC HYDROCARBON SO- 
LUTIONS, 

Connecticut Univ., Storrs. Dept. of Chemistry. 
D. J. C. Constable, S. R. Smith, and J. Tanaka. 
Environmental Science and Technology, Vol. 18, 
No. 12, p 975-978, 1984. 1 Fig, 2 Tab, 8 Ref. 


Descriptors: *Water analysis, *Solvent reduction 
methods, *Pollutant identification, *Polycyclic ar- 
omatic hydrocarbons, Aromatic compounds, Hy- 
drocarbons, Organic compounds, Solvents. 


The concentration of polycyclic aromatic hydro- 
carbons (PAH) in water systems ranges from 1 ppt 
in pure groundwater systems to 1 ppm in heavily 
contaminated sewage, so the identification and 
quantitative analysis of PAH requires extraction 
and concentrations steps prior to gas chromatogra- 
phic or gas chromatographic/mass spectroscopic 
analysis. The performance of several volume re- 
duction methods for the determination of polycy- 
clic aromatic hydrocarbons in water systems was 





evaluated using a seven component standard PAH 
solution diluted in methylene chloride, n-pentane, 
ethyl ether, acetone, and acetonitrile. Volume re- 
duction methods evaluated included rotary evapo- 
ration, nitrogen evaporation, and four different 
distillation columns, Vigreaux, Snyder, stainless 
steel gauze, and a spinning band column. Approxi- 
mately equivalent recovery factors for hi 

ular weight PAH were obtained from all solvent 
reduction methods. Recoveries ranged from a low 
of 41% for naphthalene in oe chloride by 
—- evaporation to a high of 140% for pyrene 
3 a - by rotary evaporation. (Baker-IVI) 


METHOD FOR ESTIMATION OF SLIMING 
OF NETS IN LAKE WATERS, 

National Board of Waters, Helsinki (Finland). 

P. Heinonen, S. Herve, and S. Yli-Karjanmaa. 
Aqua vy~y Vol. 14, No. 1, p 59-64, 1984. 1 Fig, 
3 Tab, 9 Ref. 


Descriptors: *Slime, *Nets, *Eutrophication, *Fin- 
land, Lake fisheries, Fishing gear, Chlorophyll a, 
— Algae, Phytoplankton, Water pollution 
effects. 


aa Sst eutrophication on Shoses Ms the 
iming 0} ing equipment, in ici of gill- 
nets. Sliming of gillnets makes fehing more ditt. 
cult, probably reduces the catch and may also 
decrease the useful life of the nets. A method was 
developed for the quantitative measurement of 
sliming, using nylon —_ a spacing of 12 
mm, incubated in a special e at a depth of 1.0- 
1.5 m for 24 +/- 2 h. Nets were incubated in 
eutrophic and oligotrophic lakes in Finland during 
the summer of 1983. The nets were not incubated 
in the littoral area but only in regions with a depth 
exceeding 6 m. After the incubation the amounts of 
chlorophyll a and solids adhering to the netting 
were measured and reported per milligram of net 
material. The dominant algal species were identi- 
fied by direct microscopy. In eutrophic waters the 
amount of solids adhering to the netting increased 
up to 30-50 mg per gram and the amount of 
chlorophyll a to 60-200 micro-g/g. In oligotrophic 
humic waters the corresponding values were 2-8 
mg/g and 3-20 micro-g/g. The most important 
algae causing sliming were diatoms. All the domi- 
nant diatoms are abundant in the phytoplankton of 
Finnish inland waters during the summer. (Moore- 


IVI) 
W85-03679 


OCCURRENCE OF FAECAL COLIFORMS, 
FAECAL STREPTOCOCCI AND SALMONEL- 
LA IN THE WASTE WATER OF THREE ABAT- 
TOIRS IN FINLAND 1980-1983, 

Valtion Elainlaaketieteellinen Laitos, Helsinki 
(Finland). 

M. Aho, H. Korkeala, and J. Hirn. 

Aqua Fennica, Vol. 14, No. 1, p 77-85, 1984. 2 Fig, 
2 Tab, 41 Ref. 


Descriptors: *Salmonella, *Streptococcus, *Coli- 
forms, *Meat processing industry, *Finland, Bacte- 
ria, Industrial wastewater, Cattle, Pigs, Abattoirs, 
Seasonal variation. 


Some 200 waste water samples were collected 
from both pig lines and cattle lines in two abattoirs 
in the city of Helsinki and in one abattoir in the 
city of Vantaa. Fecal coliforms and fecal strepto- 
cocci were detected by a membrane filter method 
on mFC and KF streptococcus agars. The fecal 
coliforms:fecal streptococci ratio was calculated. 
Salmonella were detected qualitatively by a tetra- 
thionate enrichment method. The bacterial con- 
tamination of waste water was quite high and the 
quantity of bacteria varied considerably. The FC/ 
FS ratio could not be used directly as an indicator 
of the origin of the pollution. Differences between 
colony counts in winter and in summer and be- 
tween colony counts from samples collected from 
pig lines and cattle lines were not statistically 
significant. Salmonella typhimurium was identified 
in one sample collected from one cattle line and 
Salmonella infantis was identified from samples 
collected from pig lines five times and from cattle 
lines four times. Of 225 small red and reddish 
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colonies on KF streptococcus agars, which were 
inoculated with waste water from pig lines and 
which were not considered as typical fecal strepto- 
cocci, 26% were fecal tococci. The corre- 
sponding percentage for cattle lines was 80% out 
of 108 colonies. (Author’s abstract) 

W85-03681 


DIFFERENTIAL PULSE STRIPPING-VOL- 
TAMMETRY FOR ROUTINE HEAVY-METAL 
ANALYSIS OF DRINKING WATER (DIFFER- 
ENTIELLE _PULSINVERSVO) 


JTAMMETRIE 
FUR DIE SCHWERMETALLANALYTIK VON 
TRINKWASSER), 
Technische Univ. Berlin (Germany, F.R.). Inst. 
fuer Technischen Umweltschutz. 
W. Arts, H.-J. Bretschneider, H. Buschhoff, and B. 
Rickert. 


Fresenius Zeitschrift fur Analytische Chemie, Vol. 
319, No. 5, p 501-505, November, 1984. 2 Fig, 3 


Descriptors: ‘*Heavy metals, *Voltammetry, 
Me analysis, Drinking water, Automation, 


The experiences in running the PAR 384A Polaro- 
graph, coupled with two PAR 303 electrodes have 
shown that the differential pulse stripping-voltam- 
metry is also suitable for a large number of sam- 
ples. Nevertheless, for a wide spread use of this 
method for routine analysis, it is necessary to im- 
prove the following points: complement of the 
software; and installation of automatic sample- 
changing with cell-cleaning. This means a further 
improvement of hardware and software to guaran- 
tee automatic operation, with a high output of 
results. At present, neither the new Metrohm po- 
larograph nor the new PAR 384B can guarantee 
automatic operation. (Author’s abstract) 
W85-03719 


DETERMINATION OF NITRATE IN NATU- 
RAL WATERS BY FLOW-INJECTION ANALY- 
SIS, 

Okayama Univ., Kurashiki (Japan). Inst. for Agri- 
cultural and Biological Sciences. 

S. Nakashima, M. Yagi, M. Zenki, A. Takahashi, 
and K. Toei. 

Fresenius Zeitschrift fur Analytische Chemie, Vol. 
319, No. 5, p 506-509. November, 1984. 5 Fig, 1 
Tab, 9 Ref. 


Descriptors: *Nitrates, *Pollutant identification, 
*Water analysis, *Flow-injection analysis, Water 
pollution control, Nitrogen, Spectrophotometry, 
Natural waters. 


The determination of nitrate in water by the flow 
injection method was evaluated. Nitrate was deter- 
mined in natural water samples by flow injection 
spectrophotometry. It was reduced to nitrite with 
copperized cadmium and the nitrite thus produced 
reacted with a and m-pheny- 
lenediamine. The limit of detection was about 1.5 
micro-g for sample injections of 650 micro-l. The 
sample rate was about 40 samples/hr and the rela- 
tive standard deviation was above 1% for 0.1 - 0.3 
mg/liter nitrate-nitrogen. Nitrite present in the 
sample was determined separately and subtracted. 
To investigate the applicability of this method to 
natural waters, recoveries of known amounts of 
nitrate added to natural water samples were exam- 
ined. The method is satisfactory for determinin; 
low levels of nitrate in natural waters. (Baker-IVI 
W85-03720 


SHORT TERM BOD TESTS, 

Benin Univ., Benin City (Nigeria). Centre for 
Social, Cultural and Environmental Research. 

C. M. A. Ademoroti. 

Effluent and Water Treatment Journal, Vol. 24, 
a 10, p 373-377, October, 1984. 4 Fig, 7 Tab, 4 
Ref. 


Descriptors: *Biochemical oxygen demand, 
*Mathematical equations, Wastewater analysis, 
Water analysis, Oxygen demand, Pollutant identifi- 
cation. 


The BOD is one of the most significant and func- 
tional parameters generally monitored and most 
often used to evaluate the degree of purity/impuri- 
ty of a sample of water or wastewater. The five 
day incubation period is often inconvenient, and 
may be too long for the test to be of immediate 
value for treatment plant control pu , 
Through this study, a relationship was etablished 
between the 5-day BOD value and those of 4-day, 
3-day, and 2-day BOD values in the form of a 
simple equation such that the BOD test may be 
conducted for fewer days than five and the results 
obtained be accurately converted to 5 days BOD 
by using the a Two types of wastewaters 
were used in the study, one from an institutional 
community and the other was effluent from a 
brewery. (Baker-IVI) 

W85-03728 


DETERMINATION OF IONIC ALKYLLEAD 

COMPOUNDS IN WATER BY GAS CHROMA- 

TOGRAPHY/ATOMIC ABSORPTION SPEC- 

TROMETRY, 

Antwerp Univ., Wilrijk (Belgium). Dept. of Chem- 
try 


istry. 

D. Chakraborti, W. R. A. De Jonghe, W. E. Van 
Mol, R. J. A. Van Cleuvenbergen, and F. C. 
Adams. 

Analytical Chemistry, Vol. 56, No. 14, p 2692- 
2697, December, 1984. 7 Fig, 5 Tab, 24 Ref. 


Descriptors: *Alkyllead compounds, *Water anal- 
ysis, *Gas chromatography, *Atomic absorption 
spectrometry, Lead compounds, Rain. 


A thorough understanding of the environmental 
behavior of organic lead compounds is not yet 
possible, owing to the lack of precise data on the 
occurrence of trialkyllead and dialkyllead species. 
A method is developed for the determination of 
ionic alkyllead coumpounds in water at environ- 
mental concentrations. Ionic alkyllead compounds 
are extracted from water samples into pentane by 
complexation with sodium diethyldithiocarbamate. 
Inorganic lead is complexed with EDTA. The 
organic phase is evaporated to dryness by vacuum 
distillation, after which butylation with n-butyl 
Grignard reagent is carried out in a microvolume 
of n-nonane. The analysis is performed by gas 
chromatography with atomic absorption spectro- 
metric detection. Inorganic lead does not interfere 
with the determination of the tri- and di-alkyllead 
compounds at concentration levels of up to 1 mg/ 
L. Tetraalkyllead compounds do not give rise to 
interferences in the measurement of the ionic alkyl- 
lead compounds. With 500 mL of water, detection 
limits for individual species are situated at the ng/ 
L level. The method was applied to the analysis of 
rain water samples to demonstrate its applicability 
in environmental surveys. (Moore-IVI) 

W85-03732 


DETERMINATION OF BARIUM IN SEA- 
WATER BY DIRECT INJECTION GRAPHITE 
FURNACE ATOMIC ABSORPTION SPEC- 
TROMETRY, 

K. K. Roe, and P. N. Froelich. 

Analytical Chemistry, Vol. 56, No. 14, p 2724- 
2726, December, 1984. 4 Fig, 1 Tab, 23 Ref. NSF 
grant DPP-82-14213. 


Descriptors: *Seawater, *Barium, *Water analysis, 
Atomic absorption spectrometry, Metals, Salinity. 


Barium is determined in aqueous solution by direct 
injection graphite furnace atomic absorption spec- 
trometry. NH4NO3 modifier eliminates seawater 
NaCl in a slow 1400 C char step. Atomization is at 
2700 C. Detection is at 553.6 nm, and calibration is 
by peak area. Sensitivity is 0.2 abs s/ng (abs = 
absorbance unit) and is independent of matrix salin- 
ity. Detection limits are 30 pg of Ba (600 ng/L) for 
50-micro-L sample injections of seawater and 10 
pg of Ba (200 ng/L) for freshwaters. Precision is 
about +/- 13%. There are no spectral interfer- 
ences due to calcium or Ba halides. Results of the 
analyses of seawater samples agree well with 
values determined by isotope dilution. (Author’s 
abstract) 

W85-03733 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5A—Identification Of Pollutants 


BONDED-PHASE EXTRACTION COLUMN 
ISOLATION OF ORGANIC COMPOUNDS IN 
eo AT A HAZARDOUS WASTE 


Srey ety Denver, 


co. 
Pereira, and S. M. Ratcliff. 
Chemistry, Vol. 56, No. 14, p 2856- 
2860) eco 1984. 1 Fig, 4 Tab, 12 Ref. 
Descriptors: *Groundwater pollution, *Or; 
pe ange *Extraction, *Water analysis, * Sia. 
ardous materials, Waste disposal, Creosote, Pen- 
henol, Gas chromatography, Mass spec- 
trometry, Pollutant identification. 


A procedure for isolation of nanetes organic 
compounds from water for gas arom = 
mass pen ce ce analysis 1s ts presented 
plied to creosote- and 
nated groundwater resulting from wood-treatment 
processes. This simple procedure involved passing 
a 50-100-mL sample through a bonded-phase ex- 
traction column, eluting the organic com- 
pounds from the column with 2-4 mL of solvent, 
and evaporating the sample to 100 micro-L with a 
stream of dry nitrogen, which the sample was 
ready for gas chromatography/mass spectrometry 
analysis. Representative compounds indicative of 
creosote contamination were used for recovery 
and precision studies from the cyclohexyl-bonded 
phase. Recovery of these compounds from n-octyl- 
° Roe gas a: —, and phenyl-bonded 
was compared. The bonded phase that ex- 
Rineca the best recovery and least bias toward 
acidic or basic compounds was the n-octadecyl 
hase. Detailed compound identification is given 
for compounds isolated from creosote- and pen- 
tachlorophenol-contaminated groundwater usin, 
the cyclohexyl-bonded phase. (Author’s abstract 
W85-03734 





SIMULTANEOUS PRECONCENTRATION OF 
COPPER, NICKEL AND COBALT IN WATER 
BY COPRECIPITATION-FLOTATION FOR 
ELECTR ATOMIC ABSORPTION 
SPECTROMETRY, 


Okayama Univ., Kurashiki (Japan). Inst. for Agri- 
oubead and Biological s Sciences. 

S.N and M. Yagi. 

Analytical Letters, Vol. 17, No. A15, p 1693-1703, 
September, 1984. 3 Tab, 15 Ref. 


Descriptors: *Preconcentration, *Copper, *Nickel, 
*Cobalt, *Water analysis, Atomic absorption spec- 
trometry, Precipitation, Flotation, Heavy metals. 


There is an increasing need for a rapid and accu- 
rate method for determining low parts per billion 
of trace elements in water. A method is described 
for the simultaneous flotation tion and deter- 
mination of microgram-levels of copper (II), nickel 
(IT) and cobalt (ID) in water. Copper, nickel and 
cobalt in a 1000-ml sample of water are coprecipi- 
tated with hydrated zirconium oxide at pH 9.1 +/- 
0.1. The precipitate is floated with the aid of a 
surfactant solution and small air bubbles; the pre- 
cipitate is readily separated from the mother liquor 
and dissolved in dilute hydrochloric acid for elec- 
trothermal atomic absorption spectrophotometry. 
The method is simple and rapid, and uellente to 
the simultaneous separation of copper, nickel and 
cobalt at microgram levels from a large volume of 
water. (Moore-IVI) 

W85-03742 


ANALYSIS OF TRACE METALS IN WATER 
BY INDUCTIVELY COUPLED PLASMA EMIS- 
SION SPECTROMETRY USING SODIUM DI- 
BENZYLDITHIOCARBAMATE FOR PRECON- 
CENTRATION, 

Geological Survey, Denver, CO. 

C. L. Smith, J. M. Motooka, and W. R. Willson. 
Analytical Letters, Vol. 17, No. A15, p 1715-1730, 
September, 1984. 1 Fig, 4 Tab, 19 Ref. 


Descriptors: *Trace elements, *Coprecipitation, 
*Plasma emission spectrometry, Natural waters, 
Water analysis. 


Since concentrations of trace elements in most 
natural waters seldom exceed the micro-g/L level, 


analysis of trace elements in natural waters by 
inductively coupled plasma emission hs wo sang 
(ICP) requires a preconcentration agg lure. The 
elements Ag, Bi, Cd, Co, Cu, Fe, Mo, Ni, Pb, Sn, 
Sian 300 ui of weer by copsesiaeing tome 
of water coprecipita em 
with sodium ibenzyl idithiocesbemate 
(NaDBDTC) using nickel or silver as a carrier. 
The precipitated trace elements were collected on 
a membrane filter, redissolved from the filter with 
hot nitric and hydrochloric acids, and analyzed 
using ICP. Recoveries for all the trace elements 
except tungsten exceeded 80%. Coprecipitation of 
trace elements with NaDBDTC eliminated the use 
of  difficult-to-inject organic solvents, and 
NaDBDTC coprecipitated a wider array of trace 
elements than »carba- 
mate (APDC), another commonly used coprecipi- 
tate. (Author’s abstract) 
W85-03743 





ON-LINE MEASUREMENT OF ORGANIC 
CARBON IN WASTE WATER, 

Montedison Chemical Co., Venice (Italy). 

For primary bibliographic entry see Field 5D. 
W85-03745 


NON-FECAL SOURCE 
KLEBSIELLA PNEUMONIAE: VALIDITY OF 
THE FECAL COLIFORM TEST IN RECRE- 
ATIONAL WATERS, 
N. R. Caplenas, and M. S. Kanarek 
American Journal of Public Health, Vol. 74, 
1273-1275, 1984. 1 Tab, 10 Ref. EPA cue 
C3043NAEX. 


Descriptors: *Klebsiella, *Fecal bacterial, *Coli- 
forms, *Wisconsin, *Pulp wastes, Pulp and paper 
industry, Water quality standards, Industrial 
wastewater, Effluents, Bacteria, Water reuse. 


Thermotolerant Klebsiella bacteria from an indus- 
trial wastewater source of non-fecal origin consist- 
ently elevate the level of fecal coliform organisms 
as measured by the current fecal coliform standard 
test. Water samples were obtained from pulp and 
paper mills in Wisconsin. The sampling points ex- 
amined for bacterial densities included fresh water 
supplies, recycled water within mills treated efflu- 
ent wastewater, and waters receiving effluent 
wastes downstream from nine pulp and paper mills. 
Using the standard fecal coliform test, up to 90% 
of non-fecal source thermotolerant K. pneumoniae 
was falsely identified as fecal source bacteria. Iso- 
lating Klebsiella from a variety of mill types and 
processing stages, indicates the ubiquity of Kleb- 
siella in the pulp and paper mill industry. The use 
of water recycle systems promotes enhanced ther- 
motolerant bacterial concentrations by providing 
an excellent growth environment for Klebsiella. 
Since there is a lack of specificity in the currently 
used standard for fecal coliform evaluation, a more 
reliable health risk assessment for fecal coliform 
bacteria is recommended. A highly — indica- 
tor of fecal waste contamination, thermotolerant 
fecal coliforms as measured by Escherichia coli, 
should be used as the standard fecal coliform 
guideline. (Moore-IVI) 

W85-03747 
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ENVIRONMENTAL CHEMISTRY OF 1,2-PRO- 
PANEDIOL DINITRATE: AZEOTROPE FOR- 
ae” PHOTOLYSIS AND BIODEGRADA- 


California Univ., Berkeley. Naval Biosciences Lab. 
For primary bibliographic entry see Field 5D. 
W85-03220 


UPTAKE, ELIMINATION, AND METABO- 
LISM OF 14C-PICRIC ACID AND 14C-PIC- 


(CA), 
Johns Hopkins Univ., Laurel, MD. Applied Phys- 
ics Lab. 
D. T. Burton, K. R. Cooper, W. L. Goodfellow, 
Jr., and D. H. Rosenblatt. 


Archives of Environmental Contamination and 
Toxicology, Vol. 13, No. 6, p 653-663, November, 
1984. 4 Fig, 5 Tab, 37 Ref. 


Descriptors: *Fate of oo, *Picric acid, *Pic- 
— acid, *Oysters, Water pollution, Metabolism, 
teria. 


Picric and picramic acid are used in a variety of 
industrial, military, and research applications. Both 
— are potential water contaminants. The 

and elimination of picric and picramic acid 
in American oysters was studied along with their 
metabolism, and their distribution to specific tis- 
sues. Statistically significant amounts of picric and 
picramic acid were accumulated above two expo- 
sure concentrations in a biphasic uptake pattern. 
The 42 day C-14 accumulation factors for Ameri- 
can oysters continuously exposed to picric acid 
concentrations of 0.45 mg/L and 0.05 mg/L were 
65.5 and 16.5, respectively. Oysters exposed to 0.24 
mg/L and 0.02 m picramic acid had 42 day C- 
14 accumulation factors of 49.3 and 86.8, respec- 
tively. Steady state bioconcentration factors could 
not be calculated. No statistically significant elimi- 
nation of picric acid was observed during the 14 
day elimination study. Depuration of picramic acid 
was biphasic. Approximately 40% of the accumu- 
lated compound was eliminated by the second day 
of depuration during the initial phase for both the 
high and low concentrations of picramic acid, 
while no elimination occurred during its secondary 
phase. A small percentage of picric and picramic 
acid was metabolized by the oyster or its bacterial 
flora. There was no apparent difference between 
the concentration of the compounds per gram of 
tissue in the muscle, gill, mantle, or body mass. 
(Baker-IVI) 
W85-03221 


FATE OF 2,4,6-TRICHLOROPHENOL, PEN- 
TACHLOROPHENOL, P-CHLOROBIPHENYL, 
AND HEXACHLOROBENZENE IN AN OUT- 
DOOR EXPERIMENTAL POND: COMPARI- 
SON BETWEEN OBSERVATIONS AND PRE- 
DICTIONS BASED ON LABORATORY DATA, 
Gakushuin Univ., Tokyo (Japan). Inst. of Ecotoxi- 
cology. 

K. Sugiura, M. Aoki, S. Kaneko, I. Daisaku, and 
Y. Komatsu. 

Archives of Environmental Contamination and 
Toxicology, Vol. 13, No. 6, p 745-758, November, 
1984. 11 Fig, 1 Tab, 47 Ref. 


Descriptors: *Fate of pollutants, *Ponds, *Trich- 
lorophenol, *Pentachlorophenol, *Chlorobiphenyl, 
*Hexachlorobenzene, Pesticides, Sediments, Fish, 
Fate of pollutants, Photolysis, Chlorinated hydro- 
carbons. 


In predicting the fate of chemicals in the aquatic 
environment, both physical and mathematical 
models have been used. An experiment was carried 
out to determine whether the time-dependent con- 
centration variations of the compounds in an out- 
door experimental pond could be calculated, using 
various rate constants obtained in laboratory ex- 
periments. An outdoor experimental pond was 
sprayed with 2,4,6-trichlorphenol, pentachloro- 
phenol, p-chlorobiphenyl, and hexachlorobenzene. 
Time dependent changes in concentration in sedi- 
ment, , and water samples were determined for 
a period of 60 days. The movement and distribu- 
tion of the compounds in the system was described 
in a model. Rate constants for volatilization of 
these compounds from water, accumulation and 
excretion by fish, sediment sorption and desorp- 
tion, and photolysis were also determined. The 
concentration changes of the compounds in the 
outdoor experimental pond could be estimated 
roughly from the model and the rate constants 
which had been determined in the lab studies. 
(Baker-IVI) 

W85-03227 


MOLECULAR WEIGHT FRACTIONATION OF 
DISSOLVED ORGANIC NITROGEN AND 
CARBON COMPOUNDS FROM TWO LAKES 
OF DIFFERING TROPHIC STATUS, 





Michigan State Univ., Hickory Corners. W.K. 
es Station. 

A. K. Ward, and R. G. Wetzel. 

Archiv fur Hydrobiologie, Vol. 101, No. 4, p 481- 
488, October, 1984. 3 Tab, 25 Ref. 


Descriptors: *Trophic levels, *Nitrogen com- 
pounds, *Organic carbon, *Productivity, *Law- 
rence Lake, *Wintergreen Lake, *Michigan, 
Lakes, Oligotrophic lakes, Eutrophic lakes, Macro- 
phytes, Phytoplankton, Birds. 


The molecular weight fractions of dissolved organ- 
ic nitrogen and carbon compounds were deter- 
mined in lakes of different organic inputs and 
trophic status. The relative concentrations of totai 
DOC and DON and moiecular weight distribution 
were hypothesized to reflect the inputs to the lakes 
as affected by overall lake metabolism. Samples 
were collected from Lawrence and Wintergreen 
lakes in southwestern Michigan. Lawrence Lake is 
a small, hard water lake of glacial origin and 
moderate productivity. Much of the basin is sur- 
rounded by a marsh com; rimarily of emer- 
gent macrophytes through which the inlet streams 
must pass to reach the lake. Wintergreen Lake is 
also a small, hard water lake but is extremely 
productive. — organic carbon — include 
material from floating leaved macrophytes which 
develop extensive communities around the periph- 
ery of the basin in summer, phytoplankton and 
inputs from migratory and resident bird ula- 
tions. Inlet seepage passes through agricultural 
land and no extensive marsh areas occur in the 
watershed. The highest percentage of low molecu- 
lar weight DON occurred in the epilimnion in both 
lakes during periods of stratification and was likely 
related to phytoplantonic and macrophytic inputs 
at that time. Higher total DON and organic nitro- 
gen in all molecular weight fractions occurred in 
Winter; than in Lawrence Lake and reflected 


the difference in composition of organic inputs and 
pathways of decomposition in each lake. (Baker- 
IV. 


1) 
W85-03229 


ROLE OF SULPHIDE IN THE FORMATION 
OF DIMETHYL MERCURY IN RIVER AND 
ESTUARY SEDIMENTS, 

Leicester Polytechnic (England). School of Chem- 


istry. 

P. J. Craig, and P. A. Moreton. 

Marine Pollution Bulletin, Vol. 15, No. 11, p 406- 
408, November, 1984. 1 Fig, 5 Ref. 


Descriptors: *Sulfides, *Dimethyl mercury, *Mer- 
cury compounds, *Sediments, *River Carron estu- 
ary, *Scotland, Water pollution, Fate of pollutants, 
Volatilization. 


Incubation experiments were performed on sedi- 
ment collected from the River Carron estuary 
(Scotland) which contains high levels of mercury 
as a result of former discharge into the estuary 
from a variety of mercury-containing effluents. 
Sediment with and without the addition of sodium 
sulfide to the 4 mg/g level was incubated and the 
volatile products evolved from the sediment ana- 
lyzed for dimethyl mercury. Dimethyl mercury 
was not detected in the mass spectrometer among 
the volatile products evolved from the unamended 
sediment. The mobile species is the volatile hydro- 
phobic dimethyl mercury. Transport to atmos- 
phere in this form may account for a loss of about 
12% annually of methyl mercury from sediments. 
This mobilization pathway may remove significant 
quantities annually of methyl mercury from sedi- 
ments exposed to sulfide. (Moore-IVI) 

W85-03240 


STATUS OF NUTRIENTS IN LAKE MARIUT, A 
DELTA LAKE IN EGYPT SUFFERING FROM 
INTENSIVE POLLUTION, 

Alexandria Univ. (Egypt). Dept. of Oceanography. 
M. A. H. Saad, O. A. El-Rayis, and H. H. Ahdy. 
Marine Pollution Bulletin, Vol. 15, No. 11, p 408- 
411, November, 1984. 2 Fig, 2 Tab, 21 Ref. 


Descriptors: *Lake Mariut, *Egypt, *Nutrients, 
Wastewater pollution, Ammonia, Nitrites, Nitrates, 
Phosphates, Silicates, Chlorides, Dissolved 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


oxygen, Hydrogen sulfide, Industrial wastes, 
Water pollution sources, Agricultural drainage 
water. 


Levels of dissolved ammonia, nitrite, nitrate, phos- 
phate and silicate, as well as chlorosity, dissolved 
oxygen and hydrogen sulfide in the water of Lake 
Mariut have been investigated over a year. This 
shallow brackish-water situated south of Al- 
exandria, suffers from intense pollution. Two dif- 
ferent water bodies can be distinguished in Lake 
Mariut. One, occupying the eastern side of the 
lake, is affected by sewage and industrial waste 
disposal, as well as discharge of highly polluted 
water from Qalaa Drain. The water in this region, 
which had lower regional average chlorosity 
values, contained abnormal higher concentrations 
of phosphate and nitrogenous salts in the presence 
of H2S. The western side was always oxic and 
showed higher av values of chlorosity. This 
western region contained lower concentrations of 
phosphate and nitrogenous salts, due to the influ- 
ence of the relatively clean water from Umum 
Drain. The principal source of silicon for Lake 
Mariut is agricultural drainage. The annual aver- 
age concentrations of phosphate and nitrogenous 
salts in this lake were considerably higher than 
those in the neighboring comparatively less pollut- 
ed Nozha Hydrodrome. (Author’s abstract) 
W85-03241 


DYNAMICS OF POLLUTANT PHOTOREAC- 
TIONS IN THE HYDROSPHERE, 
Environmental Protection Agency, Athens, GA. 
R.G. p, P. F. Schlotzhauer, M. S. Simmons, 
G. C. Miller, and G. L. Baughman. 

Fresenius Zeitschrift fur Analytische Chemie, Vol. 
319, No. 2, p 119-125, September, 1984. 7 Fig, 4 
Tab, 45 Ref. 


Descriptors: *Fate of pollutants, *Photoreactions, 
*Reviews, Solar radiation, Kinetics, Lakes, Rivers, 
Humic substances, Natural waters, Organic matter, 
Suspended solids, Algae, Diatoms, Bacteria, Ni- 
trates, Iron, Peroxides. 


Light-induced transformations of organic chemi- 
cals have been studied to provide kinetic results 
concerning the influence of sunlight on pollutant 
behavior in lakes and rivers. A review of these 
studies shows that the humus component of the 
dissolved organic matter in natural water affects 
aquatic photoreactions in two important ways: by 
attenuating sunlight and by sensitizing photoreac- 
tions. Studies of humus-sensitized photoreactions 
of furans, sulfides, dienes, nitroaromatic com- 
pounds, and other chemicals are discussed. Re- 
search concerning effects of aquatic particulates on 
pollutant photoreaction rates are reviewed. Sus- 
pended sediment mainly affect photolysis rates 
through light attenuation and scattering. Algae, 
diatoms, and bacteria accelerate light-induced 
transformations of anilines and phosphorothioate 
insecticides, suggesting that photobiological proc- 
esses may play a significant role in the breakdown 
of certain pollutants in aquatic environments. Evi- 
dence is presented that nitrate, iron species, and 
peroxides may be responsible for sunlight-initiated 
free of radical oxidations of pollutants in some 
natural waters. (Author’s abstract) 

W85-03281 


PHYSICO-CHEMICAL SPECIATION OF PO- 
LYCYCLIC AROMATIC HYDROCARBONS 
(PAH) IN AQUATIC SYSTEMS, 

Masspec Analytical Specialty Services Ltd., 
Stroud (England). 

J. W. Readman, R. F. C. Mantoura, and M. M. 
Rhead. 

Fresenius Zeitschrift fur Analytische Chemie, Vol. 
319, No. 2, p 126-131, September, 1984. 4 Fig, 1 
Tab, 29 Ref. 


Descriptors: *Physico-chemical properties, *Speci- 
ation, *Polycyclic aromatic hydrocarbons, Hydro- 
carbons, Aromatic compounds, Particulates, 
Tamar estuary, England, Estuarine environment, 
Fate of pollutants, Path of pollutants. 


The particulate chemistry of polycyclic aromatic 
hydrocarbons (PAH) was investigated using dis- 
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solved and particle associated PAH concentrations 
with partitioning of spiked PAH in subsamples of 
the same estuarine waters (from the Tamar Estu- 
ary, England). Equilibrium partition coefficients 
calculated from the environmental analysis were 
one to two orders of magnitude higher those 
obtained by sorption experiments. Tie PAH in the 
estuary are not in equilibrium between the aqueous 
and particulate phases, and are considerably en- 
riched in the particulates. Analyses of PAH in 
suspended particulate size fractions isolated from 
water sampled at the turbidity maximum of the 
estuary revealed highest concentrations of PAH in 
relativly large les, with surface area control- 
ling PAH distribution to a negligible extent. PAH 
composition in surface sediments was generally 
uniform throughout the . In order to pre- 
dict behavior of PAH in aquatic systems the phy- 
sico-chemical speciation of the compounds must be 
modelled. The water/particulate chemistry of 
PAH in the Tamar is incompatable with current 
sorption modelling techniques and it would appear 
that the degree of binding/leachability of the com- 
pounds must be quantified as a prerequisite to 
—— new environmentally realistic models. 
loore- 


W85-03282 


BIOACCUMULATION OF ORGANIC MICRO- 
POLLUTANTS FROM SEDIMENTS AND SUS- 
PENDED PARTICULATES BY AQUATIC ANI- 


’ 
Amsterdam Univ. (Netherlands). Lab. of Environ- 
mental and Toxicological Chemistry. 
J. M. Neff. 
Fresenius Zeitschrift fur Analytische Chemie, Vol. 
we No. 2, p 132-136, September, 1984. 3 Tab, 27 
ef. 


Descriptors: *Suspended solids, *Sedimen' 
*Bioaccumulation, *Aquatic animals, Polycyclic 
aromatic hydrocarbons, Polychlorinated biphen- 
yls, Pesticides, Hydrocarbons, Bioavailability, 
Grain size, Organic carbon, Solubility, Path of 
pollutants. 


Non-polar organic micropollutants, such as poly- 
cyclic aromatic hydrocarbons, polychlorinated bi- 
phenyls and some pesticides, which are adsorbed 
to sediments have a low bioavailability to freshwa- 
ter and marine animals. Bioaccumulation factors 
from sediments (concentration in animal/concen- 
tration in sediment) of the organic pollutants inves- 
tigated range from less than 0.1 to about 20, several 
orders of magnitude lower than bioaccumulation 
factors from the water for the same compounds. 
Bioavailability of sediment-adsorbed organic mi- 
cropollutants is directly related to the solubility of 
the compound and sediment grain size, and in- 
versely related to sediment organic carbon concen- 
tration and animal size. Organic micropollutants 
adsorbed to sediments are only slightly bioavaila- 
ble, but sediments in contaminated areas often con- 
tain high concentrations of adsorbed pollutants; 
therefore they represent an important source of 
contamination of freshwater and marine animals. 
(Author’s abstract) 

W85-03283 


ORGANIC MICROPOLLUTANTS’ BALANCES 
IN WATERSHEDS OF NORTHESTERN BA- 
VARIA, 


Bayreuth Univ. (Germany, F.R.). Lehrstuhl fuer 
Hydrologie. 

E. Schrimpff. 

Fresenius Zeitschrift fur Analytische Chemie, Vol. 
319, No. 2, p 147-151, September, 1984. 1 Fig, 5 
Tab, 6 Ref. 


Descriptors: *Organic compounds, ‘*Bavaria, 
*Germany (Federal Republic), Water pollution 
sources, Fate of pollutants, Polynuclear aromatic 
hydrocarbons, BHC, Groundwater, River basins, 
Vegetation, Soil. 


Bulk precipitation, near surface groundwater and 
river water samples were collected over a two 
year period within 15 river basins of Northeastern 
Bavaria and analyzed for alpha-BHC, gamma- 
BHC, fluoranthene, benzo-a-pyrene, indeno-cd- 
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Fresenius Zeitschrift fur Analytische Chemie, Vol. 
319, No. 2, p 152-159, September, 1984. 6 Fig, 3 
Tab, 25 Ref. 


Descri s: *Polynuclear aromatic hydrocarbons, 
*Polychlorinated biphenyls, *Chlorinated hydro- 
C s *Estuarine environment, 


solids, Resuspension, 


Suspended 
Turbidity, Agricultural wastes, Sediments. 


The spatial variations in three groups of organic 
micropollutants: PCB, PAH and organochlorine 
in an estuarine environment, were inter- 

“ by principal component and cluster analy- 
sis. The regional pattern of PAH and PCB concen- 
tration in sediments and in the water column 
within the Exe estuary is characterized by an in- 
crease of concentrations from river water into the 


channel towards the tidal flats. This is explained by 
sedimentation of PAH and PCB adsorbed on sus- 
pended sediments entering the estuary from the 
river. The settling PAH and PCB resuspended 
ones are carried back by the lower compensation 
current, thus causing a zone of high PAH and PCB 
concentrations within the turbidity maximum of 
the main channel. However, local inputs other 
than that from the river result in the case of the 
PCB in a somewhat more irregular pattern, super- 
posed on that of a single source with hydrodynam- 

ic distribution as it is the case with the PAH. The 
pesticides alpha-BHC, gamma-BHC and HCB 
show a distribution pattern which is dominated by 
a multiple input of these compounds via brooklets 
draining intensively used agricultural land. (Au- 
thor’s abstract) 

W85-03286 


INTERACTIONS OF HALOGENATED HY- 
DROCARBONS WITH SOILS, 

Institut Fresenius Chemische und Biologische La- 
boratorien G.m.b.H., Taunusstein-Neuhof (Germa- 
ny, F.R.). 

P. Friesel, G. Milde, and B. Steiner. 

Fresenius Zeitschrift fur Analytische Chemie, Vol. 
319, No. 2, p 160-164, September, 1984. 7 Tab, 8 


Descriptors: *Halogenated hydrocarbons, *Soils, 
*Path of pollutants, Groundwater pollution, Ad- 
sorption, Ganteten, Soil organic matter. 


Groundwaters and consequently drinking waters 
have frequently been found to be contaminated by 
organic chemicals, among which halogenated hy- 
drocarbons (HHCs) are one of the most important 
groups of pollutants. Since some portion of 
groundwater results from filtration through soil or 
similar materials, the behavior or HHCs in soils 
and sediments has become a major point of inter- 


est. The most important interactions of halogenat- 
ed hydrocarbons with soils = sorption processes. 
A method was devel sorption 
uilibria of volatile cs. with soils. For the 
HHCs pan stage ey ge (three aliphatic, five aromatic) 
confirm that the sorptive capacities of soils are 

mainly influenced by their contents in soil organic 
matter. Adsorption depends on the respective con- 
tent of soil organic matter. Mineral soil compo- 
nents adsorb very little. Sorptive processes are 
highly reversible. Comparison of the sorption con- 
stants of the different compounds show that their 
solubilities strongly influence the sorptive behavior 
in soils. There is evidence that besides solubility, 
there are molecular parameters that are symmetry- 
related that strongly influence adsorption. (Moore- 


Iv}) 
W85-03287 


BEHAVIOUR OF SOME ee MICRO- 
POLLUTANTS IN RIVER S AND 
GROUNDWATER, 

Bayreuth Univ. (Germany, F.R.). Lehrstuhl fuer 
Hydrologie. 

H. H. Rum 

Fresenius Zeitschrift fur Analytische Chemie, Vol. 
319, No. 2, p 165-171, September, 1984. 11 Fig, 4 
Tab, 11 Ref. 


Descriptors: *Fate of pollutants, *Landgraben, 
*Germany (Federal Republic), *River sediments, 
*Organic compounds, Polynuclear aromatic hy- 
Hydrocarbons, Aromatic compounds, 
Path of pollutants, Adsorption, Decomposition, 
Anilines, ols, Halogenated hydrocarbons. 


Water occurring as surface water and subsurface 
water of the unsaturated and saturated zones is a 
medium for ae organic micro- 
pollutants, some of which are potentially very 
toxic. River sediments play a substantial role, not 
only as a concentrating medium but also in their 
elimination of these substances. The spatial and 
time-dependent variations of polycyclic aromatic 
hydrocarbons (PAH) and halogenated compounds 
in water and sediment of a polluted river, the 
Landgraben, were determined in order to elucidate 
elimination mechanisms such as adsorption and 
degradation of organic compounds and their rela- 
tionship to groundwater impairment. The Land- 
graben near Darmstadt (Federal Republic of Ger- 
many) is a small river that is strongly influenced by 
the effluents of two sewage treatment plants. In 
addition laboratory degradation experiments were 
performed using halogenated anilines and phenols 
and an attempt was made to characterize the or- 
mee of the adsorbents. (Moore-IVI) 
85-03288 


WATER AND GROUND WATER IN AN AGRI- 
CULTURAL RESEARCH AREA, 

Central Electricity Generating Board, Ratcliffe-on- 
Soar (England). Scientific Services Dept. 

R. Bierl, W. Kaa, and W. Thomas 

Fresenius Zeitschrift fur ‘Andaiahe Chemie, Vol. 
319, No. 2, p 172-179, September, 1984. 8 Fig, 3 
Tab, 16 Ref. 


Descriptors: *Fluoranthene, *Benzo(a)pyrene, 
*BHC, *2,4-D, *Groundwater pollution, *Soil 
water, *Soil contamination, Loess soils, Organo- 
phosphates, Phenoxyacetic acids, Water analysis, 
Precipitations, Hydraulic properties. 


An analytical method is described to measure si- 
multaneously concentrations of PAH, chlorinated 
hydrocarbons, phenoxyacetic acids and organo- 
yo in soil, soil water and ground water in 
loess soils of an agricultural research area. The 
method involves extraction of acidified samples 
with dichloromethane/acetone for soil and dich- 
loromethane for water samples, acid/base-distribu- 
tion to separate PAH and gamma-BHC from 2,4-D 
and column clean-up with alumina and Florisil, 
respectively. Subsequently, residues of 2,4-D are 
esterified and the concentrations of 2,4,-D and 
gamma-BHC are determined by GC-ECD, those 


44 


of PAH by HPTLC. Low concentrations of all 
— were detected in ground water samples. 
highest concentrations in soil and soil water 
were found for 2,4-D, indicating short-term trans- 
port related to [tne og and hydraulic condi- 
tions. Concentration levels were 2.6-36.3 micro-g/ 
kg in soil and 20-1633 ng/I in soil water, respec- 
tively. (Author’s abstract) 
W85-03289 


ACID GASES AND ACID IN RAIN MONI- 
TORED FOR OVER 5 YEARS IN RURAL 
EAST-CENTRAL ENGLAND, 

Institute for Atmospheric Physics, Budapest (Hun- 


gary). 

A. Martin, and F. R. Barber. 

Atmospheric Environment, Vol. 18, No. 9, p 1715- 
1724, 1984. 8 Fig, 29 Ref. 


Descriptors: *Acid rain, *England, *Sulfur diox- 
ide, *Nitrogen oxides, Spatial distribution, *Tem- 
poral distribution, Seasonal variation, Water pollu- 
tion sources, Rain, Ozone. 


Sulfur dioxide has been monitored for many years 
at several rural sites in east-central England, and its 
temporal and spatial distribution and sources are 
reasonably well established. The air quality limit 
values of the Council of the European Communi- 
ties are not exceeded. NO, NO2 and O3 have also 
been measured continuously for over 5 years at 
one rural site and for 2 years at another three sites 
in this region, and preliminary distribution of these 
gases are available. The oxides of nitrogen, like 
SO2, are greatest on average in winter months, but 
O3 is greatest on average in May, although peak 
hourly events exceeding the World Health Organi- 
zation Environmental Health Criteria (WHOEHC) 
are common during other summer months. The 
oxides of nitrogen have exceeded the WHOEHC 
on occasion, and these are thought to have derived 
mostly from motor vehicles in distant towns, the 
gases then travelling in shallow inversion layers. 
Rainwater acidities and other constituents have 
been measured for over 7 years at several sites in 
the region, initially on a weekly basis, but in recent 
years on a daily and then an hourly basis at a few 
sites, and preliminary distribution patterns are 
available. Rainwater acidity is greatest on average 
in Spring, following the O3 pattern more closely 
than those of the other gases. Daily deposited 
acidity is episodal. Hourly concentrations of acidi- 
ty in rainwater during rain events show more than 
one type of pattern. (Author’s abstract) 

W85-03290 


COMPOSITION AND ACIDITY OF PRECIPI- 
TATION IN HUNGARY, 

— of Terrestrial Ecology, Edinburgh (Scot- 
land). 

L. Horvath, and E. Meszaros. 

Atmospheric Environment, Vol. 18, No. 9, p 1843- 
1847, 1984. 4 Fig, 3 Tab, 16 Ref. 


Descriptors: *Hungary, *Acid rain, *Precipitation 
chemistry, Acidity, Water pollution sources, Sulfu- 
ric acid, Nitric acid, Nitrates, Calcium. 


The first precipitation chemistry work in Hungary 
was carried out in 1902 by bulk sample collection 
at one station. A program was implemented be- 
tween 1968 and 1970 by using a network with bulk 
collectors. In 1973 a new program was initiated by 
applying wet-only collectors at one station with a 
sampling period of one month. Since 1977 a net- 
work has been organized for monitoring the com- 
position and acidity of precipitation by means of 
wet-only collectors. The results of the precipita- 
tion chemistry measurements carried out are sum- 
marized. While data gained by bulk collectors 
show a west to east gradient in the concentration 
of different constituents, results obtained with a 
network consisting of wet-only gauges indicate a 
rather uniform composition. In the averaged 
monthly data, a spring maximum can be identified. 
For the last ten years the concentration of nitrate 
has increased in precipitation. The acidity of pre- 
cipitation water collected in Hungary is derived (in 
acid samples) from sulfuric and nitric acids of 
anthropogenic origin. Calcium particles of soil 





origin also play a role in the control of the acidity. 
(Moore-IV1) 
W85-03291 


EPISODIC NATURE OF WET DEPOSITED 
SULPHATE AND ACIDITY, 

Illinois State Water Survey Div., Champaign. 

D. Fowler, and J. N. Cape. 

Atmospheric Environment, Vol. 18, No. 9, p 1859- 
1866, 1984. 6 Fig, 2 Tab, 21 Ref. 


Descriptors: *Acid rain, *Sulfates, *Sulfur dioxide, 
*Scotland, Rainfall, Episodicity, Hydrogen ion 
concentration, Water pollution sources, Precipita- 
tion chemistry, Wind. 


Daily sampling of acidity and sulfate in rain, air 
concentrations of SO2 and aerosol 2-), and 
climatological variables for the period 1977 to 1981 
at a site in — —— are —— The 
roperties of frequency distribution for wet depos- 
ed acidity, sulfate and rainfall, and the episodicity 
of each, are discussed. Up to 40% of annual wet 
deposited acidity occurred on < 4% of rain days, 
exceeding the episodicity of dry deposited SO2 by 
a factor of 3. Over the 5 year period, 16% of rain 
events were more acid than pH 4.0 and 25% less 
acid than pH 5.0; meteorological conditions associ- 
ated with these extremes of the distribution 
showed marked differences. The most acid events 
were associated with large aerosol SO4(2-), con- 
centrations, small windspeeds and rainfall amounts, 
and 48-h surface geostrophic wind back-trajector- 
ies over industrial regions of the U.K. and/or 
Europe. The least acid events were associated with 
48-h back-trajectories over the north Atlantic, 
larger windspeeds and rainfall amounts. The very 
acid events are well described by the frequenc 
distribution of rainfall acidity. Artefacts in rainfall 
chemistry data caused by dry deposition on the 
collector are discussed with particular reference to 
the variation of SO4(2-) concentration with rainfall 
amount. (Author’s abstract) 
W85-03292 


SOURCE APPORTIONMENT OF RAIN 
WATER IMPURITIES IN ILLINOIS, 
Illinois State Water Survey Div., Champaign. 

D. F. Gatz. 

Atmospheric Environment, Vol. 18, No. 9, p 1895- 
1904, 1984. 7 Tab, 44 Ref. 


Descriptors: *Precipitation chemistry, *Acid rain, 
*Illinois, *Water pollution sources, Seawater, Salt, 
Soil, Dust, Road dust, Ammonium, Sulfates, Ni- 
trates, Calcium, Potassium. 


The identity and relative contributions of various 
sources of impurities in precipitation are needed to 
understand the acidic ——— phenomenon. 
This — reports results of using factor analysis 
and a chemical element balance (CEB) to appor- 
tion sources of impurities in a series of 191 wet- 
only event as itation samples collected near 
Champaign, IL. Factor analysis showed that four 
major groups of constituents accounted for 86% of 
the variance in the data: crustal dust, pollutants 
with gaseous precursors, sea salt, and possibly 
strong acids. Apportionment of plausible sources 
by CEB yielded estimates of a 2% contribution of 
sea salt to the total mass of impurities, a 32% 
contribution by ammonium and po (including 
sulfuric acid) and a 16% contribution for nitrates. 
Calculated results were most sensitive to spatial 
variations in crustal source composition than to 
differences in composition between bulk materials 
and ‘source aerosols.’ Without taking account of 
insoluble materials, the probable contributions of 
soil dust and road dust were 7 and 12%, respec- 
tively, with outside limits of 3-8% and 8-24%, 
respectively. A reasonable assumption regarding 
Ca and K solubility increased the likely soil contri- 
bution from 7 to 15%, but had little effect on the 
road dust contribution. The use of extracted source 
material compositions as input to the CEB analyses 
to compensate for analysis of only the soluble 
portion of the precipitation samples was not suc- 
cessful. (Author’s abstract) 

W85-03293 


ACID DEPOSITION IN RAIN OVER HILLS, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Cambridge Univ. (England). it. of Applied 
Mathematics and Theoretical Piyees. ” 

D. J. Carruthers, and T. W. Choularton. 
Atmospheric Environment, Vol, 18, No, 9, p 1905- 
1908, 1984. 3 Fig, 11 Ref. 


Descriptors: *Acid rain, *Hills, *Orographic rain- 
fall, Washout, Precipitation chemistry, Rainfall, 
Mathematical models, Feeder-seeder mechanism. 


Orographic clouds are formed when low-level 
moist air is lifted as it flows over hills; the conse- 
quent cooling leads to condensation onto aerosol 
particles, and the formation of small drops. Wash- 
out of the orographic cloud drops may occur by 
raindrops falling from pre-existing precipitation 
clouds (the feeder-seeder mechanism). A numerical 
model of the feeder-seeder mechanism of orogra- 
phic rain is used to describe the development of 
acid rain due to collection by initially ‘clean’ rain- 
drops, falling from mid-level clouds, of cloud 
drops formed in low-level polluted air. A cloud 
drop pH of 3.5 is assumed. With a hill of 20 km 
length and 600 m height, strong maxima of precipi- 
tation and deposition rates and the lowest pH 
values occur just upwind of the hill. The maximum 
deposition rate is an order of magnitude higher 
than both observed and theoretical values of turbu- 
lent diffusion to ground. For a hill 2 km in length 
and 600 m high, the maximum enhancements and 
deposition rates are significantly reduced, and in 
this case occur downwind of the hill summit be- 
cause of wind drift. There is a low rate of acid 
deposition well downwind of the hill region. The 
deposition rates are insensitive to the windspeed. 
Regardless of the source of the low-level air, the 
feeder-seeder mechanism can result in higher rates 
of acid deposition over hills than over level terrain. 
(Moore-IVI) 

W85-03294 


CHEMICAL COMPOSITION OF RAINFALL 
AND WET DEPOSITION OVER NORTHERN 
BRITAIN, 

Institute of Terrestrial Ecology, Edinburgh (Scot- 
land) 


J. N. Cape, D. Fowler, J. W. Kinnaird, I. S. 
Paterson, and I. D. Leith. 

Atmospheric Environment, Vol. 18, No, 9, p 1921- 
1932, 1984. 9 Fig, 3 Tab, 35 Ref. 


Descriptors: *Acid rain, *Precipitation chemistry, 
*Scotland, *England, Hydrogen ion concentration, 
Nitrates, Sulfates, Ammonium, Rainfall, Spatial 
distribution, Seasonal variation, Acidity, Sodium, 
Chloride, Seawater. 


Results are presented for the chemical composition 
of precipitation sampled monthly at 16 sites in 
northern Britain (Scotland and England) for 1981. 
Distribution maps of concentration of H(+), 
NO3(-) and non-marine SO4(2-) show gradients 
increasing from the north-west to the south and 
east (H(+) from 10 to 40 micro-eq/l, NO3(-) from 
10 to 30 micro-eq/1, non-marine SO4(2-) from 15 to 
60 micro-eq/1) but the distribution of NH4(+) was 
not simple. Deposition of all ions was greatest in 
the mountainous areas of the south and west, 
where rainfall amounts were largest. Concentra- 
tions of NH4(+) and NO3(-) were approximately 
the same in 1980 and 1981, but H(+) and non- 
marine SO4(2-) concentrations were significantly 
smaller in 1981 than in 1980. Longer term trends 
(1978-1982) were site-dependent, with larger varia- 
bility between years. Acidity decreased at all sites 
over this period, but no conclusions can be drawn 
on the causes of the observed decrease. Seasonal 
variations in 1981 were also strongly site-depend- 
ent; pronounced annual cycles in concentration 
were observed at southeastern sites of H(+), 
NH4-+), NO3(-) and non-marine SO4(2-) with 
maxima in late spring. Sea-derived materials 
(Na(+) and Cl(-)) showed pronounced cycles in 
concentration at all sites, with maxima in autumn/ 
winter, annual cycles in deposition depending upon 
the annual cycle in precipitation amount. Deposi- 
tion of H(+), NH4(+), NO3(-)and non-marine 
SO4(2-) was greatest in the autumn at northwest 
sites and in the spring at southeast sites. (Author’s 
abstract) 

W85-03295 


Sources Of Pollution—Group 5B 


ESTIMATED WASHOUT COEFFICIENTS FOR 
SULPHUR DIOXIDE, NITRIC OXIDE, NITRO- 
GEN DIOXIDE AND OZONE, 

Central Electricity Generating Board, Ratcliffe- 
on-Soar (England). Scientific Services Dept. 

For primary bibliographic entry see Field 2K. 
W85-03296 


SOFT ROT ERWINIA BACTERIA IN SURFACE 
AND UNDERGROUND WATERS IN SOUTH- 
ERN SCOTLAND AND IN COLORADO, 
UNITED STATES, 


Colorado State Univ., Fort Collins. Dept. of 
Botany and Plant Pathology. 

N. J. McCarter-Zorner, G. D. Franc, M. D. 
Harrison, J. E. Michaud, and C. E. Quinn. 

Journal of Applied Bacteriology, Vol. 57, p 95-105, 
August, 1984. 2 Fig, 5 Tab, 23 Ref. 


Descriptors: *Erwinnia, *Plant pathogens, *Scot- 
land, *Colorado, *Groundwater, *Surface water, 
Drains, Ditches, Lakes, Reservoirs, Streams, 
Rivers, Irrigation water, Seawater, Soft rot. 


A study was made of the occurrence of Erwinia 
spp. in Scotland and in Colorado as part of a 
general investigation into sources of soft rot erwin- 
ias in the environment from which the organisms 
might spread and contaminate erwinia-free potato 
stocks. An anaerobic liquid enrichment method 
followed by plating on a selective medium re- 
vealed that the soft rot coliform E. carotovora 
subsp. carotovora was generally present in water 
from drains, ditches, streams, rivers and lakes (in- 
cluding reservoirs) in southern Scotland and in 
Colorado in mountainous, upland and arable areas 
through the year. Many sites were remote from 
susceptible or diseased crops. E. carotovora subsp, 
atroseptica was isolated much less frequently and 
no Erwinia bacteria were isolated from under- 
ground waters. Erwinia bacteria were also found 
in rain-water in Scotland, in winter snow from 
mountain passes in Colorado, and in sea water 
from the west and east coasts of Scotland and from 
the Pacific and Gulf of Mexico coasts of the US. 
The presence of both subspecies in water supplies 
used to irrigate farm crops indicates that farmers 
and growers should consider using underground 
sources of water or means of purifying surface 
water; this could be particularly important for both 
pathogen-free potato stocks and other susceptable 
crops. (Moore-IVI) 

W85-03297 


MYCOBACTERIA IN WATER, 

Dulwich Hospital, London (England). 

C. H. Collins, J. M. Grange, and M. D. Yates. 
Journal of Applied Bacteriology, Vol. 57, p 193- 
211, October, 1984. 1 Fig, 152 Ref. 


Descriptors: *Mycobacterium, *Water analysis, 
*Reviews, Bacteria, Public health, Pathogenic bac- 
teria, Drinking water, Water treatment, Swimming 
pools, Bioindicators. 


The study of the genus Mycobacterium until re- 
cently has been dominated by its type (and least 
typical) species, M. tuberculosis. There is increas- 
ing evidence that water may be the vehicle by 
which other mycobacteria infect or colonize the 
human body. Mycobacteria, both opportunist 
pathogens and those that are not known to be 
associated with human or animal disease, are 
present in most natural waters and piped water 
supplies. These organisms are probably not truly 
aquatic but their normal habitat is mud or decom- 
posing vegetation. Two species, M. kansasii and M. 
xenopi, are frequently present in tap water, possi- 
bly because the temperatures in piped systems, 
especially in buildings, is more favorable for their 
growth and there are better opportunities for colo- 
nization, but their natural origins are as yet unde- 
termined. M. xenopi, a thermophile, seems to favor 
hot water faucets. These two species have been 
found mostly as a result of investigations into their 
pare ge appearrance in cultures made from ma- 
terial examined for tubercle bacilli. M. ansasii, M. 
xenopi and MAIS (the M. avium-intracellulare- 
covedehentaans group) bacilli occasionally cause pul- 
monary disease and infection is thought to arise 
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Group 5B—Sources Of Pollution 


from the inhalation of aerosols containing them. 
Although they are very resistant to chlorine in the 
amounts used for water treatment, there is no 
cause for concern since such infections are rare. 
Under certain conditions, M. marinum may be 
present in aa and aquaria, and by 
—— through cuts and abrasions in the 
skin of bathers and aquarists may give rise to 
granulomatous lesions. As methods for the detec- 
tion of mycobacterium in water are simple and 
require no special apparatus, the possiblity that 
they might be useful indicators of pollution needs 
to be considered. (Baker-IVI) 

W85-03298 


RELATIONSHIPS BETWEEN THE PARTI- 
TIONING OF 
MENTS AND 


TRACE METALS IN SEDI- 
THEIR A 


LUSC ELLIPTIO COMPLANATA IN A 
MINING 


Quebec Univ., Sainte-F 

niv., ‘oy. 
A. Tessier, P. G. C. Campbell, J. C. Auclair, and 
M. Bisson. 


Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 41, No. 10, p 1463-1472, October, 1984. 
4 Fig, 6 Tab, 38 Ref. 


Descriptors: *Mollusks, *Heavy metals, *Mine 
wastes, *Rouyn-Noranda, *Quebec, i it con- 

ination, Copper, Lead, Zinc, Iron, Manganese, 
ing, Bioindicators, Iron oxyhydroxides, 


matter. 


In order to identify factors influencing trace metal 
bioavailability to freshwater benthic organisms, re- 

i ips were investigated between the parti- 
tioning of trace metals in sediments and their accu- 
mulation in various tissues of the benthic pelecy- 
pod Elliptio complanata. This filter feeder is 
widely distributed in the streams and lakes of 
northeastern North America; it is a long-lived sed- 
entary organism that comes into contact with both 
sediments and water when feeding and respiring, 
and can accumulate trace metals. Surficial sedi- 
ment samples and specimens of E. complanata 
were collected at eight sites located along a metal 
contamination gradient downstream from the 
mining and smelting complex in Rouyn-Noranda, 
Quebec. The mollusks were dissected, digested and 
analyzed for Cu, Pb, Zn, Fe, and Mn by flame 
atomic absorption spectrophotometry. Sediment 
samples were wet sieved and the < 70-micro-m 
granulometric fraction was subjected to a sequen- 
tial extraction procedure designed to determine the 
partitioning of the trace metals among various 
geochemical phases. Correlations are better for 
relatively easily extractible metals than for more 
tightly bound metals for for the total trace metal 
concentrations. Cu, Pb, and Zn levels in various 
tissues of E. complanata (or in the whole organism, 
without the shell) are best related, not to total 
metal concentrations in the adjacent sediment, but 
rather to one or more of the relatively easily 
extracted fractions. Metal accumulation was influ- 
enced by the protective or competitive effect of 
other sediment constituents, such as amorphous 
iron oxyhydroxides and organic matter. (Moore- 


Iv} 
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SOIL LOSSES FROM ROADBEDS AND CUT 
AND FILL SLOPES IN THE SOUTHERN AP- 
PALACHIAN MOUNTAINS, 

Southeastern Forest Experiment Station, Ashe- 
ville, NC. Coweeta Hydrologic Lab. 

L. W. Swift, Jr. 

Southern Journal of Applied Forestry, Vol. 8, No. 
4, p 209-216, November, 1984. 3 Fig, 1 Tab, 9 Ref. 


: *Road construction, *Soil erosion, 
*Coweeta, *North Carolina, Roads, 


thaw cycle, Road cuts, Fill. 


Roads are often the major source of soil erosion 
form forested lands. The roadway, or area of ex- 
posed soil of a newly constructed road, consists of 
three distinct surfaces with different characteristics 
affect their erodibility: the cut slope, the road- 

the fill slope. Measurements were made 


on an access road to a Forest Service timber sale at 
at Coweeta Hydrologic Laboratory, North Caroli- 
na. Before was Bs gmar or gravel spread, 
roadbed s had the least loss per unit area 
and loss was primarily waterborne fine particles. A 
large part of the soil loss from fill slopes was due 
to 7 of wet soils in early spring. Surface 
erosion of fills was negligible because storm water 
from the roadbed was not spilled across loose soil. 
The cut slopes eroded most, principally because 
soils were loosened by diurnal cycles of freezing 
and thawing in winter. Inclined surfaces of cut and 
fill slopes are potential sources of large soil loss but 
these losses can be mitigated by early establishment 
of grass cover and by design features to control 
storm water. Soil loss from roadbeds was generally 
reduced by gravel surfacing. Without protection, 
heavy rains remove large amounts of soil from all 
= the roadway. (Moore-IVI) 
85: 


NITROGEN CYCLE AND ALGAL GROWTH 
MODELING, 

Metcalf and Eddy, Inc., Boston, MA. 

D. R. Bin , C.-H. Lin, and R. S. Hoag. 
Journal of the Water Pollution Control Federation, 
Vol. 56, No. 10, p 1118-1122, October, 1984. 9 Fig, 
1 Tab, 21 Ref. 


Descriptors: *Algal growth, *Nitrogen cycle, 
*Great Miami River, *Ohio, *Model studies, 
Rivers, Cycling nutrients, Pollution load, Eutroph- 
ication. 


Nutrient and algae modeling are needed as part of 
river analysis because of the effects of nutrient 
cycling and algal growth on the river dissolved 
oxygen resources, the potential aquatic toxicity of 
ammonia, and the potential eutrophication of lakes 
and reservoirs resulting from river nutrient inputs. 
The effects of algal dynamics and nitrogen cycle 
kinetics on model calibration and wasteload alloca- 
tions conducted using the QUAL-II model are 
presented. For a data set dominated by algal ef- 
fects, it is necessary to consider such effects in 
model calibration. By ignoring algal effects and 
nitrogen cycle kinetics in model calibration, it is 
possible to arrive at an incorrect wasteload alloca- 
tion. The QUAL-II model was improved by incor- 
porating procedures to account for ammonia 
uptake by algae and the algal self-shading effect. 
These procedures seem to be needed for modeling 
many practical situations where data sets are influ- 
enced by algae, despite the need to quantify a large 
number of coefficients. Wasteload allocations con- 
ducted ignoring the impacts of algae were more 
conservative because of the elimination of photo- 
synthesis and ammonia uptake. Calibration of 
model coefficients including algal effects and nitro- 
gen cycle kinetics was still required before con- 
ducting the wasteload allocations. (Baker-IVI) 
W85-03335 


LEAD IN UMBILICAL BLOOD, INDOOR AIR, 
TAP WATER, AND GASOLINE IN BOSTON, 
Children’s Hospital Medical Center, Boston, MA. 
For primary bibliographic entry see Field 5C. 
W85-03339 


REGRESSION EQUATIONS FOR PREDICT- 
ING AVAILABLE PHOSPHORUS AND PO- 
TASSIUM IN SOIL RECEIVING BARNYARD 
DISCHARGES, 

Wisconsin Univ.-Madison. Coll. of Agricultural 
and Life Sciences. 

R. M. Motschall, G. D. Bubenzer, and T. C. 
Daniel. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 27, No. 3, p 747-750, May/ 
June, 1984. 2 Fig, 2 Tab, 18 Ref. 

Descriptors: *Regression analysis, *Barn 
wastewater, Phosphorus, Potassium, Fate of pol- 
lutants, Farm wastes, Manure, Soil contamination. 


On the basis of data from 15 barnyard watersheds 
(74 observations), empirical equations were devel- 
oped to predict available P and K concentrations 
in soil receiving long-term discharges of manure- 
laden runoff. Regression statistics showed that the 
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available P and K equations explained 74 and 77% 
of the variation, respectively. The standard devi- 
ations of the predicted values from the observed 
values vignificont “ the — — S 
re signi t. cross-validation pr ure 
(10 barnyards, 36 observations) indicated that the 
available P equation was a significantly aig 3 
prediction x than the available K equation. The 
proposed P equation provides an accurate and 
reliable method to compare barnyard sites for pol- 
lution potential. The accuracy of the P equation is 
constrained by the data used in the development 
and evaluation process. The accuracy is her 
limited by the size of the data base used in this 
study. The equation can be used as a preliminary 
planning tool to assess barnyard problems on a 
watershed basis. With this evaluation tool, results 
can be used to plan field work and focus attention 
on problem sites. The equations were developed 
from soil that received long term barnyard dis- 
charges. (Baker-IVI) 

W85-03379 


WATER AND PESTICIDE VOLATILIZATION 
FROM A WASTE DISPOSAL PIT, 

Iowa State Univ., Ames. Dept. of Agricultural 
Engineering. 

J. L. Baker, and L. A. Johnson. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 27, No. 3, p 809-816, May/ 
June, 1984. 3 Fig, 7 Tab, 8 Ref. 


Descriptors: *Fate of pollutants, *Pesticides, *Vol- 
atility, *Waste disposal pits, Evaporation, Agricul- 
tural chemicals, Alachlor, Propachlor, Trifluralin, 
Parathion, Organic compounds. 


Theory was applied to relate pesticide volatiliza- 
tion to water evaporation from pits used for dis- 
posal of dilute waste pesticides. Laboratory experi- 
ments were run using the pesticides alachlor, pro- 
pachlor, trifluralin, and parathion to verify the 
pediction equation derived. Measurements were 
made to estimate the water evaporation from a 
large canopy-covered disposal pit partially filled 
with soil and the remainder with rock. Where 
inflow air had from 0 to 100% humidity, pesticide 
concentrations in air were not significantly affect- 
ed by whether or not water was simultaneously 
evaporating. Aeration of pesticide solutions or sus- 
pensions, by creation of aerosols, may enhance 
pesticide losses to the air. Pesticide concentrations 
in air increased with temperature under equilibri- 
um conditions roughly as predicted by the Cla- 
peyron-Clausius equation. Propachlor concentra- 
tions in air under equilibrium conditions were 
nearly equal to the vapor pressure over a saturated 
solution times the fraction of saturation, following 
Henry’s Law. An equation is given for predicting 
the ratios of pesticide to water losses. Using pesti- 
cide disposal and water evaporation data for a 
specific pit, this equation was used to predict that 
containment problems relative to volatilization 
could occur for pesticides with vapor pressures 
greater than .001 mm Hg; whereas, losses for pesti- 
cides with vapor pressure less than .001 were pre- 
dicted to be less than 10%. (Baker-IVI) 

W85-03389 


PLANT NUTRIENT YIELDS IN RUNOFF 
FROM A MISSISSIPPI DELTA WATERSHED, 
Agricultural Research Service, Oxford, MS. 

For primary bibliographic entry see Field 2J. 
W85-03397 


RECREATIONAL WATER QUALITY ANALY- 
SES OF THE COLORADO RIVER CORRIDOR 
IN GRAND CANYON, 

Arizona Univ., Tucson. School of Renewable Nat- 
ural Resources. 

B. Tunnicliff, and S. K. Brickler. 

Applied and Environmental Microbiology, Vol. 
48, No. 5, p 909-917, November, 1984. 5 Fig, 1 
Tab, 40 Ref. 


Descriptors: *Water quality, *Colorado River Cor- 
ridor, *Grand Canyon, *Fecal coliforms, *Bacte- 
rial analyis, Precipitation, Drought, Environmental 





effects, Sediments, Stream discharge, Public 
health. 


We intensively examined the recreational water 
— of the Colorado River and 26 tributaries in 
Canyon ‘Mien Park over four consecu- 
tive summers. hemeral precipitation 
cycles and arid on 8 hydrologies were the 
principal factors influencing water quality. Fecal 
coliforms (FC) in the river and in most tributaries 
bo Age = 10 0 Saga oc lt Pe pate 
\ ate ly, during ught cycles 
ing rainfall cycles, FC densities were highly 
variable and often exceeded recreational contact 
standards. FC were not found to vary significantly 
in response to diurnal fluctuations in river stage 
height which resulted from hydroelectric stream 
flow regulation. River and tributary bottom sedi- 
ments harbored FC in densities ——a 100 
times those in the overlying waters. it FC 
densities were not found to be reliable indicators of 
overlying water quality when storm flow and non- 
— flow periods were compared. (Author’s ab- 


tract) 
W85-03430 


ba al OF LEGIONELLA PNEUMO- 
SUNLIGHT IN FRESH AND 


MARINE W, WATERS, 
National Water Research ap Burlington (Ontar- 
>. oo Methods Di 


Applied rae Environmental Microbiology, Vol. 
= 5, p 970-974, November, 1984. 5 Fig, 16 


Descriptors: ‘*Bacterial analysis, *Legionella, 
*Solar radiation, *Saline Water, Pseudomonas, Es- 
cherichia, Streptococcus, Water analysis. 


Studies were carried out to assess the sunlight 
sensitivity of Legionella pneumophila suspended in 
fresh and marine waters. Comparison studies on 
sunlight sensitivity of lake water bacteria, Pseudo- 
monas aeruginosa, Escherichia coli and —— 
coccus faecalis, were also undertaken. The e — 
of full sunlight and polyacrylic-screened sunli 
were monitored in the study. Results indicate : 
L. pneumophila cells are slightly more sensitive to 
anlight in seawater than in fresh water. Enumera- 
tion of sunlight-stressed bacteria in fresh water was 
found to be dependent on the medium used; the 
following order of sensitivity to sunlight, from 
least to most sensitive, was noted: natural lake 
water bacteria, L. pneumophila, P. aeruginosa, E. 
coli, and S. faecalis. (Author’s abstract) 

W85-03431 


ROLE OF STAGNATION AND OBSTRUCTION 
OF WATER FLOW IN ISOLATION OF LE- 
GIONELLA PNEUMOPHILA FROM HOSPI- 
TAL PLUMBING, 

ae Administration Medical Center, Denver, 


C. A. Ciesielski, M. J. Blaser, and W. L. Wang. 
Applied and Environmental Microbiology, Vol. 
48, No. 5, p 984-987, November, 1984. 1 Fig, 4 
Tab, 19 Ref. 


Descriptors: *Legionella, *Water supply systems, 
*Plumbing, Bacterial analysis, Stagnation, Public 
health, Pipes. 


The stagnation of water in two of four hospital 
hot-water storage tanks found to contain Legion- 
ella pneumophila was reduced by keeping the two 
tanks continually on-line for 1 year. L. pneumo- 
phila colony counts in these two tanks fell quickly 
to low levels, whereas the organisms persisted in 
the two tanks that were not in use. L. pneumophila 
continued to be isolated from 50 to 100% of the 
hospital showerheads which were sampled during 
this period. Aerators and other hospital faucet 
fixtures which obstruct water flow were also ex- 
amined. L. pneumophila was isolated from 22 of 30 
faucet aerators and 2 of 16 vacuum breakers but 
not from 26 nonobstructed faucets or 6 backflow 
reventers. Over a 7-month period, after nine 
faucet aerators were sterilized, 10 of 60 surveil- 
lance cultures revealed L. pneumophila, despite 
the inability to isolate the organism from the pota- 
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ble-water tanks in use. These data si 
prevention of stagnation in hot-water 
effective in reducing L. pneumop! concentra- 
tions in potable-water systems serving high-risk 
Re for Faucet aerators, by providing a sur- 
for L. pneumophila to colonize, can 
mdary reservoirs for bobs organism in hospital 


plumbing. (Author’s abstract 


NUMERICAL TAXONOMY OF PHENAN- 
THRENE-DEGRADING ee a ISOLATED 
FROM THE CHESAPEAKE B 

Maryland Univ., College Park. "Diet of Microbi- 


ology. 

West, G. C. Ok ont P. R. Brayton, D 

J. Grimes, and R. R. 

Applied and be canst Microbiology, Vol. 
48, PPNo. 5, p 988-993, November, 1984. 1 Fig, 2 
Tab, 22 Ref. 


est that 


Descriptors: *Chesapeake Bay, *Taxonomy, *Bac- 
terial analysis, *Phenanthrene, Bacterial physiolo- 
gy, Jaccard coefficient, Vibrio, Phenograms. 


Phenanthrene-degrading bacteria were isolated 
from Ch Bay samples by the use of a solid 
medium which had been overlaid with ethanol 
solution of phenanthrene before inoculation. Eight- 
een representative strains of phenanthrene-degrad- 
ing bacteria with 21 type and reference bacteria 
were examined for 123 characteristics representing 
physiological, biochemical, and nutritional proper- 
ties. Relationships between strains were computed 
with several similarity coefficients. The pheno- 
gram constructed by unweighted- -group arith- 
metic average linkage and use of the simpie Jac- 
card coefficient was used to identify seven phena. 
Phenanthrene-degrading bacteria were identified 
as Vibrio caiinmametinn and Vibrio fluvialis by 
their clustering with type and reference strains. 
Several phenanthrene-degrading bacteria resem- 
bled Enterobacteriaceae family members, although 
some Vibrio-like phenanthrene degraders could 
not be identified. (Author’s abstract) 

W85-03433 


EFFECTS OF WATER TEMPERATURE AND 
SALINITY ON ELIMINATION OF SALMO- 
NELLA CHARITY AND ESCHERICHIA COLI 
ears conn ROCK OYSTERS (CRASSOS- 


MMERCIALIS), 
New South Wales Univ., Kensington (Australia). 
School of Food Technology. 
A. J. Rowse, and G. H. Fleet. 
Applied and Environmental Microbiology, Vol. 
gag 5, p 1061-1063, November, 1984. 2 Tab, 14 
ef. 


Descriptors: *Salmonella, *Escherichia coli, *Oys- 
ters, *Water temperature, *Salinity, Fate of pollut- 
ants, Bacterial analysis, Decontamination. 


The elimination of Salmonella charity and Escheri- 
chia coli from the Sydney rock oyster, Crassostrea 
commercialis, was examined during commercial 
purification of oysters under different water tem- 
tures and salinities. Both organisms were rap- 
idly eliminated at 18 to 22 C. Purification was 
effective but slower at 24 to 27 C and incomplete 
and inconsistent at temperatures below 17 C. The 
oysters suffered stress and were not effectively 
purified at water salinities of 15 to 20% but were 
rapidly purified at 32 to 47% salinity. Winter- 
harvested and summer-harvested oysters were pu- 
tified similarly in water at 18 to 22 C and 32% to 
36% salinity. (Author’s abstract) 
W85-03436 


FINITE ELEMENT/FINITE DIFFERENCE 
WAVE MODEL FOR DEPTH VARYING 
NEARLY HORIZONTAL FLOW, 

Vermont Univ., Burlington. Dept. of Civil and 
Mechanical Engineering. 

For primary bibliographic entry see Field 2H. 
W85-03474 


ACCUMULATION OF SEDIMENTS, TRACE 
METALS (PB, CU) AND TOTAL HYDROCAR- 
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BONS IN NARRAGANSEIT BAY, RHODE 
ISLAND, 

Lamont-Doherty Geological Observatory, Pali- 
sades, NY. 

P. H. Santschi, S. Nixon, M. Pilson, and C. Hunt. 
Estuarine, Coastal and Shelf Science, Vol. 19, No. 
4, p 427-449, October, 1984. 8 Fig, 6 Tab, 75 Ref. 
EPA grant 806072020, DOE grant DE AC02-76- 
EVO2185, NOAA grant NARAD 00016. 


Descriptors: *Narragansett Bay, *Rhode Island, 
*Sediments, *Trace metals, *Lead radioisotopes, 
*Copper, *Hydrocarbons, Thorium radioisotopes, 
Plutonium radioisotopes, Copper smelting, Coal 
— Dredging, Bays, Radioisotopes, Isotope 
studies. 


The accumulation of sediments, trace metals and 
hydrocarbons has been estimated from the analysis 
of the sediment from six coring sites in Narragan- 
sett Bay. Radionuclides (Th-234, Pb-210, Pu- 
239,240) with known input functions and trace 
metals (Cu, Pb) were used. Estimates are that 
69,000 tons of sediments, 51-90 tons of Pb, 72-100 
tons of Cu and 400-1000 tons of total hydrocarbons 
accumulate annually under present conditions in 
the bay. This represents 64-117% (Pb), 89-123% 
(Cu) and 23-58% (hydrocarbons), respectively, of 
present day inputs to the bay. Furthermore, close 
to 100% of the particle-reactive radionuclides Pb- 
210 and Pu-239,240 accumulate in the bay. Present 
day inputs to the bay were calculated independent- 
ly as 77-80 tons Pb and 81 tons of Cu. Sewage 
effluents were the dominant source of Cu, whereas 
atmospheric deposition and urban runoff were 
most important for Pb. Dredging activities by the 
U.S. Army Corps of Engineers between 1946 and 
1971 removed more sediments from the bay than 
would have accumulated during the same time in 
the undredged areas of the bay. Copper smelting 
and coal mining on the shores of the upper bay 
during 1866-1880 left an imprint in the sediments 
which is still evident. Model derived accumulation 
rates of Pb, Cu and coal during that time were 3-4 
times present-day inputs. (Author’s abstract) 
W85-03500 


BEHAVIOR OF TRITIUM IN THE MARINE 
ENVIRONMENT: UPTAKE AND DISTRIBU- 
TION OF TRITIATED WATER AND OF TRI- 
TIATED ORGANIC COMPOUNDS IN UNICEL- 
LULAR AND MULTICELLULAR ALGAE, 
Centre d’Etude de l’Energie Nucleaire, Brussels 
(Belgium). 

S. Bonotto, G. Arapis, J. Mellet, D. Hoursiangou- 
Neubrun, and F. Cinelli. 

Hydrobiologia, Vol. 116/117, p 187-200, 1984. 1 
Fig, 1 Tab, 5 Ref. 


Descriptors: *Tritium, *Algal growth, *Fate of 
pollutants, Seaweed, Acetabularia, Boergesenia, 
Laurencia, Cystoseira, Salinity, Triiodothyronine. 


With the development of nuclear energy and of 
fusion-reactor technology, it is expected that triti- 
um will become an important radionuclide from 
the point of view of radioprotection. A number of 
studies are being done on the fixation of tritium 
into living organisms. Tritium, applied as tritiated 
water, is rapidly taken up (or released) by the 
unicellular algae Acetabularia and Boergesenia as 
well as by the multicellular algae Cystoseira and 
Laurencia. Compartmental analysis has shown 
that, in Acetabularia, three metabolic components 
can be discerned in the release, having respectively 
half lives of a few seconds, of about 1 min. and of 
about 5 hr. Salinity of the external medium affects 
the uptake of tritiated water as well as of tritiated 
precursors in Acetabularia, the highest radioactiv- 
ity values being found in the range of salinity of 
37-43%. The effect of a hormone, triiodothyron- 
ine, on the uptake of tritiated water in vegetative 
Aceiabularia cells demonstrated a slight stimula- 
tion of tritiated-water penetration. This stimulation 
was too low to provoke a significant increase of 
tritium incorporation into the organic matter of the 
cells. (Baker-IVI) 

W85-03501 
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BIODEGRADATION OF LINEAR ALKYLBEN- 
ZENE SULFONATES AND SOAP IN RIVER 
Kao Corp. Tochie! Uapan) Research Labs. 

‘oc! esearc 
K. Yoshimura, Hayashi, J. Kawase, and 
K. Tsuji. 


Japanese Journal of Limnology, Vol. 45, No. 3, p 
204-212, July, 1984. 8 Fig, 3 Tab, 19 Ref. 


iptors: *Biodegradation, *Alkylbenzene sul- 
fonates, * Particulate matter, Organic carbon, 
Fatty acids, Die-away tests, Degradation. 


River Die-Away tests of linear alkylbenzene sul- 
fonates (LAS) and soap were carried out. At 10 
mg/1 of surfactant in river water, dissolved or; 
ne ee ee See oe — 
than that due to LAS, pe, Foi ge pwede 
ence —— observed in the change of particulate 
carbon (POC) of either surfactant. As the 
River Die-Away test of a at 30 mg/l, 
POC level increased in the 
tion of (till about day 15 of test period). The 
increase of POC level was inferred to be due to 
bacterial floc ly containing unsoluble soap 
(fatty acid salts). Saar aells Ge sea of 
i of soap were ansiysed by 2 pro- 
HPLC method. The extent of 
tion of acids decreased in the following order: 
C12 > C10 approximately = C8 > C14 approxi- 
mately = C18:2 > C18:1 > C16 > Cis. LAS was 
degraded g to Swisher’s ‘Distance Princi- 
ple’ that the longer the alkyl carbon chain length, 
and the longer the distance between the far end of 
alkyl chain and the phenyl group, the faster the 
biodegradability becomes. Optimum temperature 
for LAS Setepuittion was about 25 C. Although 
soap was degraded at both 10 and 40 C, LAS was 
not degraded at those temperatures. However, 
incubation of river water containing LAS at 
20 C, LAS was degraded even at 10 C. (Author’s 
abstract 


W85-03508 


EVAPORATION FROM FORESTS IN CLOUD 
ENHANCES THE EFFECTS OF ACID DEPOSI- 
TION, 


Vsesoyuznyi Nauchno-Issledovatel’skii Inst. Gi- 
drotekhniki i Melioratsii, Moscow (USSR). 

M. H. Unsworth. 

Nature, Vol. 312, No. 5991, p 262-264, 15 Novem- 
ber, 1984. 2 Fig, 16 Ref. 


Descriptors: *Acid deposition, *Forests, *Clouds, 
*Evaporation, Leaves, Vegetation, Wind, Europe, 
oe America, Elevation, Altitude, Heavy 


Declining growth rates and injury to foliage have 
been noted in forests at high elevations in areas of 
Europe and North America. Trees in such areas 
are regularly enveloped in cloud and mist. Concen- 
trations of dissolved chemicals in cloud drops are 
often much larger than in rain, so the capture of 
cloud droplets by leaves may give rise to signifi- 
cant rates of occult ition of acidic pollutants 
and heavy metals on forests. The possibility was 
investigated that evaporation of intercepted cloud- 
water from forest canopies, p’ 
neously with occult deposition, can lead to chemi- 
cal concentrations on leaf surfaces that are substan- 
tially larger than those measured in cloud drops 
themselves. Calculations suggest that the effects of 
acid cloud or mist deposition on vegetation depend 
not only on chemical concentrations in the drops 
but also on the weather factors and vegetation 
characteristics that influence deposition and — 
ration. It is necessary to measure whether ev: 
tion of drops in the air close to the canopy li 
deposition or whether turbulent transfer is suffi 
—< effective to maintain deposition rates as- 
sumed here. (Baker-IVI) 
W85-03535 


FREE FLUORIDE OF THE PAMLICO RIVER 
IN NORTH CAROLINA; A NEW METHOD TO 
LOCALIZE THE oor ag OF POLLUTED 
WATER INTO AN ESTUAR 

East Carolina Univ., ro NC. Dept. of 


Chemistry. 
J. W. Chamblee, F. K. Arey, and E. Heckel. 


Water Research Vol. 18, No. 10, p 1225-1233, 
1984. 3 Fig, 3 Tab, 31 Reef. 


Descriptors: *Fluorides, *Pamlico River, *North 
Carolina, *Path of pollutants, *Estuaries, Salinity, 
Water pollution sources, Calcium, Magnesium, In- 
dustrial wastewater, Phosphate mining. 


The phosphate mining operation of Texasgulf, Inc., 
located on the south bank of the Pamlico River 
raises the possibility of fluoride contamination of 
the Pamlico estuary. The intermixing of waters 
from a main tributary and several creeks with 
ocean water during the tides is affected by the 
withdrawal of water for use in the manufacturing 
process and the discharge of wastewater from in- 
dustrial plants. The commonly employed method 
of referring ion contents to the salinity of the water 
may lead to misinterpretation with regard to the 
degree of pollution when applied to such com) Meds) 
water s tal Ca(2+) and Mg(2+ 
data were used to underline the problem. A graphi- 
cal display showing the fluoride concentration of 
the water in relation to the square of the distance 
from a reference sampling site has been recom- 
mended for the evaluation of fluoride pollution in 
the Pamlico Estuary of North Carolina. The com- 
parison of the two relations revealed that the 
method of referring the ion content to distance is a 
suitable means to localize the discharge of polluted 
waste into an estuary. The chelometric titrations 
methods for calcium and ——— ions were not 
affected by the salinity of the water samples. 


(Baker-IV1) 
W85-03539 


PRECIPITATION CHEMISTRY AT TUR- 
RIALBA, COSTA RICA, 

Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 

For primary bibliographic entry see Field 2K. 
W85-03568 


CHEMICAL PATTERNS OF BULK ATMOS- 
PHERIC DEPOSITION IN THE STATE OF 
COLORADO, 

Colorado Univ. at Boulder. Dept. of Environmen- 
tal, Population, and Organismic Biology 
W. M. Lewis, M. C. Grant, and J. F. atinn Il. 
Water Resources Research, Vol. 20, No. 11, 
1691-1704, November, 1984. 18 Fig, 8 Tab, 22 Ref. 


Descriptors: *Atmospheric deposition, *Colorado, 

*Acid rain, Sulfates, Nitrates, Air pollution, Acidi- 

ty, Elevation, Hydrogen ion concentration, Car- 

— Water pollution sources, Particulates, 
ases. 


Bulk deposition samples were taken over a 1 yr 
interval between May 1982 and May 1983 at 42 
sites in Colorado. Collections were complete for 
the entire year at 36 of these sites. The collections 
were made biweekly and were analyzed for major 
cations, major anions, total particulate material and 
the hydrogen ion. The general patterns of deposi- 
tion can be understood in terms of three sets of 
factors: location and potency of sources, transport 
and deposition mechanisms. Low elevations are 
the greatest sources of divalent cations and carbon- 
ates. They are also the greatest sources of stron, 
acids and their anions. Thus at low elevations bot 
alkaline and acid materials are found together in 
uantity. Important changes occur, however, in 
the ratio of divalent cations and carbonates to 
strong acids and their anions as air moves to higher 
elevations. These changes can be traced to differ- 
ences in transport and deposition mechanisms. 
Transport of divalent cations and carbonates by 
prevailing winds is less efficient than transport of 
strong acids. Sedimentation plays an important role 
in the removal of divalent cations and carbonates, 
as shown by a statistically significant negative rela- 
tionship of their deposition rates with elevation. 
Even in the absence of significant moisture, net 
loss of divalent cations and carbonates occurs by 
sedimentation as air moves upslope. Moisture fa- 
cilitates deposition, but this is a secondary effect. 
In contrast, transport of strong acids is more effi- 
cient because sedimentation is only a minor d 
tion mechanism, as shown by the lack of wee a 
relationships between elevation and strong acid 


anion deposition. More efficient transport is ex- 
plained by the ng hn of be acids from gaseous 
precursors rather les. Moisture is the 
predominant aes gn for strong 
acids. Thus as air travels from low to high eleva- 
tions, divalent cations and carbonates sediment 
steadily, whereas strong acids remain in the air 
mass until they are scrubbed out by moisture. This 
phenomenon accounts for high acidity at high ele- 
vations, especially where total wet precipitation is 
highest. (Baker-IVI) 

W85-03570 


TION OF ACID DEPOSITION 
TE RETENTION AT BICKFORD 
WATERSHED, MASSACHUS 
— husetts Inst. of Tech., Cambridge. Dept. of 
For primary bibliographic entry see Field 5C. 
W85-03572 


EIGENVALUE SOLUTION Se IN 
Y 


Drexel Univ., Philadelphia, PA. Dept. of Civil 
Engineering. 

J. C. Hwang, W. C. Cho, and G. T. Yeh. 

Water Resources Research, Vol. 20, No. 11, p 
1725-1732, November, 1984. 1 Fig, 24 Ref. EPA 
contract HQ-8111-03B. 


Descriptors: *Eigenvalue technique, *Groundwat- 
er movement, *Model studies, *Solute transport 
equations, Boundary conditions, Transport equa- 
tions, Path of pollutants. 


The spatially discretized two-dimensional solute 
transport equation in a steady groundwater flow 
was solved by an eigenvalue technique. The solu- 
tion is exact in time. An explicit expression was 
obtained for each nodal point as a function of time. 
Thus the computer code can be implemented to 
calculate solute concentration at any nodal point at 
any given instant with a direct computation. The 
general solution can be obtained explicitly for tran- 
sient boundary conditions and variable constant 
source loads. The solution for steady boundary 
conditions can readily be derived from the general 
solution. The method presented herein can provide 
convenience of data retrieval, particularly in 
groundwater management modeling. (Author’s ab- 
stract) 
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GROUNDWATER CONTAMINATION FROM 
AN INACTIVE URANIUM TAILINGS 
PILE: 1. APPLICATION 


MILL 
OF A CHEMICAL 
MIXING MODEL, 
— Univ., Berkeley. Lawrence Berkeley 


A. AY. White, J. M. Delany, T. N. Narasimhan, and 
A. Smith. 

Water Resources Research, Vol. 20, No. 11, 
1743-1752, November, 1984. 9 Fig, 2 Tab, 12 Ref. 


Descriptors: *Groundwater contamination, 
*Mixing, *Uranium mill tailings, *Mine wastes, 
*Riverton, *Wyoming, Spoil banks, Hydrogen ion 
concentration, Trace metals, Radionuclides, Water 
pollution sources, Path of pollutants. 


Low-pH process waters contained in a number of 
inactive and abandoned uranium mill tailings in the 
United States represent potential sources of radio- 
nuclide and trace metal contamination of ground- 
water. Detailed investigations at a typical site at 
Riverton, Wyoming, indicate that chemical trans- 
port occurs from initial dewatering of the tailings, 
downward infiltration due to precipitation, and 
groundwater intrusion into the base of the tailings 
pile. Except for elevated uranium and molybde- 
num concentrations, current radionuclide and trace 
metal transport is limited by the near-neutral pH 
conditions of the groundwater. Significant reac- 
tions include the dissolution of calcite, production 
of CO2, and precipitation of gypsum and the hy- 
droxides of iron and aluminum. A geochemical 
mixing model employing the PHREEQE comput- 





er code is used to estimate current rates of the 
groundwater contamination by tailings water. A 
maximum mixing of 1.7% of pore water is a factor 
of 2 less than steady state estimates based on hy- 
draulic eters. (Author’s abstract) 

W85-03575 


peg et NITRATE SOLUBILITY 
DECOMPOSITION RATE IN ACIDIC 

WATER, 

Battelle Columbus Div., OH. 

M. W. Holdren, and C. W. Spicer. 

Atmospheric Environment, Vol. 18, No. 6, p 1171- 

1173, 1984. 1 Fig, 2 Tab, 21 Ref. 


Descriptors: Decomposition, *Peroxyacetyl ni- 
trate, *Solubility, *Acidic water, *Acid rain, Path 
of pollutants, Precipitation chemistry, Nitrates. 


H2S04 and HNO3 are the two species considered 
to be prime factors in acid deposition. The reac- 
tions of NO leading to HNO3 are complex, and 
several other oxidizing N compounds can be 
formed in the reaction sequence. One of these 
products, peroxyacetyl nitrate (PAN), seems to be 
ubiquitous in the continental boundary layer and 
the unpolluted atmosphere. The solubility of PAN 
in acidic water and the kinetics of PAN decay in 
water were determined. Lab experiments demon- 
strate that PAN is soluble in rainwater and acidic 
distilled water. A Henry’s law coefficient of 5 + 
or - 1 M/atm was measured at 10 C. PAN exhibit- 
ed a first order decay in these solutions with a half- 
life of 99 min at 5 C. The principal anionic product 
of PAN decomposition in acid solution was NO3(-) 
ion. Recent modeling studies using the above re- 
sults indicate that the direct contribution to pre- 
jitation nitrate levels is probably not important. 
The possibility that PAN may serve as an oxidizing 
agent for SO2 and NO2 in cloud water is currently 
being studied. (Baker-IVI) 
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LONG-TERM PRECIPITATION ae 
AND WET DEPOSITION FIELDS THE 
SUDBURY BASIN, 

Ontario Ministry of the Environment, Toronto. 
Air Resources Branch. 

W. H. Chan, R. J. Vet, C.-U. Ro, A. J. S. Tang, 
and M. A. Lusis. 

Atmospheric Environment, Vol. 18, No. 6, p 1175- 
1188, 1984. 4 Fig, 3 Tab, 5 Ref. 


Descriptors: *Chemistry of precipitation, *Acid 

rain, *Wet deposition, *Sudbury Basin, *Canada, 
“Ontario, Air pollution effects, Hydrogen ion con- 
centration, Sulfates, Nitrates, Ammonium, Iron, 
Copper, Nickel, Lead, Zinc, Chromium, Cadmium. 


During the period June 1978-May 1980, a network 
of about 20 wet-only, monthly deposition monitors 
was operated within a 150 km radius of Sudbury, 
Ontario, the location of the INCO and Falcon- 
bridge Ni smelters, to examine the long term wet 
deposition pattern in the Sudbury Basin. During 
most of the fi first study year (June 1978-May 1979) 
the INCO smelter (the larger of the two sources) 
was not operating, and therefore the data were 
‘ouped into two periods June 1978-May 1979, and 
June 1979-May 1980 to look for any smelter 
impact. Geometric means of the 78/79 and and 79/ 
80 pH and concentration measurements of all net- 
work stations were: pH, 4.1 (78/79) and 4.2 (79/ 
80); SO2(-4), 3.4 and 3.4 (all in mg/l); N-NO3(-), 
0.6 and 0.6; N-NH4(+), 0.3 and 0.4; Fe, 0.06 and 
0.07; Cu, 0.003 and 0.004; Ni, 0.001 and 0.002; Pb, 
0.013 and 0.009; Zn, 0.011 and 0.009; Cr, 0.0004 
and 0.0004, and Cd, 0.0007 and 0.0005. Results of a 
Student t-test indicate that there were no statisti- 
cally significant differences in the two years’ con- 
centrations. The precipitation concentration and 
wet deposition fields for the June 1978 to May 
1979, and June 1979 to May 1980 periods were 
compared. Contrary to expectations, there was no 
readily observable difference on the local precipi- 
tation acidity. The greatest impact of smelting 
activities near the source was found to be for Cu 
and Ni. Pb and Cd showed only a small smelter 
impact. Results for the other substances examined 
(e.g. SO24(-2), NO3(-), NH4(+), and Fe) apparent- 
ly were largely governed by non-smelter-related 
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phenomena, such as long-range ee into the 
study area, and contributions of | wind-blown 
dust or vehicular traffic. (Author’s abstract) 
W85-03595 


STABLE LEAD ISOTOPES IN POND SEDI- 
MENTS AS TRACER OF PAST AND PRESENT 
que LEAD POLLUTION IN BEL- 


Facultes Universitaires Notre-Dame de la Paix, 
Namur —— Lab. of Analytical 
and Mass 


Spectrometry. 
D. Petit, J. P. Mennessier, and L. Lamberts. 
Atmospheric Environment, Vol. 18, No. 6, p 1189- 
1193, 1984. 1 Fig, 1 Tab, 25 Ref. 


Descriptors: *Lead i *Air pollution, *Lake 
sediments, *Belgium, *Willerzie, Sediments, Water 
pollution sources, Heavy metals, Path of pollut- 
ants. 


This study demonstrates the utility of using rural 
ponds as a large-scale rain gauge to detect the 
importance of atmospheric lead pollution over the 
last 100 years in industrialized countries. Stable Pb 
isotopes are used to identify Pb pollution sources 
and to evaluate the relative im of anthro- 
pogenic sources to the total fluxes found in a 
semi-rural region of Western haps (S. Belgium). 
The isotopic ratios of lead in surface layers of a 
sediment core taken in a pond located at Willerzie 
and dated by Pb-210 geochronology show a pat- 
tern that differs clearly from that exhibited in the 
older sediment layers (pre-1900). These data indi- 
cate that the observed increase of lead concentra- 
tion in the upper sedimentary layers comes from 
anthropogenic sources which are mainly of atmos- 
pheric origin. (Author’s abstracts) 
W85-03596 


RAINWATER PH IN THE VICINITY OF 
HADERA POWER PLANT, ISRAEL DURING 
THE WINTER SEASON OF ’1981-1982, 

Hadera Association of Towns for Environmental 
Protection (Israel). 

For primary bibliographic entry see Field 5A. 
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RELATIVE IMPORTANCE OF ANTHROPO- 
GENIC VERSUS NATURAL SOURCES OF 
ACIDITY IN LAKES AND STREAMS OF CEN- 
TRAL ONTARIO, 

Ontario Ministry of the Environment, Dorchester. 
Dorset Research Center. 

B. D. LaZerte, and P. J. Dillon. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 41, No. 11, p 1664-1677, November, 
1984. 4 Fig, 2 Tab, 62 Ref. 


Descriptors: *Acid deposition, *Acid precipitation, 
*Acid rain, *Lakes, *Streams, *Ontario, *Sudbury, 
*Water pollution sources, Air pollution, Hydrogen 
ion concentration, Sulfur dioxide. 


Anthropogenic acid deposition has been implicated 
in the acidification of surface waters of central 
Ontario and elsewhere. However, alternative 
sources of acidity have been proposed, including 
(i) the release of _ rotons and their accompanying 
acid anions by soils (e.g. organic acids) and (ii) the 
exchange of internally generated protons for the 
cations of atmosp! herically deposited neutral salts 
(e.g. sea salts). For a topical acadif acidified catchment in 
central Ontario the first hypothesis is not important 
during periods of high discharge or on an annual 
basis. As most of the neutral salts deposited on 
inland areas are sulfate and nitrate of anthropogen- 
ic origin, any acidity generated via the second 
mechanism can be reduced by reducing the emis- 
sion of the salts. A third and alternative hypothesis 
is that deposition of strong acid alters only the 
balance between humic anions and sulfate in runoff 
waters, but not pH; this is shown to be incorrect 
using catchments from the Sudbury region of On- 
tario, where rates of acid deposition have recently 
declined. In central Ontario, acidic deposition de- 
rived from anthropogenic SO2 sources is the pri- 
mary causal factor in recent lake acidification, and 
that a reduction in the anthropogenic emissions 


49 


Sources Of Pollution—Group 5B 


affecting this area will result in a decrease in lake 
acidity. (Author’s abstract) 
W85-03602 


BEHAVIOUR OF DISSOLVED ARSENIC IN 
THE ESTUARY OF THE RIVER BEAULIEU, 
Southampton Univ. (England). Dept. of Chemis- 


try. 

A. G. Howard, M. H. Arbab-Zavar, and S. Apte. 
Estuarine, Coastal and Shelf Science, Vol. 19, No. 
, P 493-504, November, 1984. 5 Fig, 3 Tab, 39 
Ref. 


Descriptors: *Chemical compostion, *Arsenic, 
*River Beaulieu, *Estuarine environment, Mixing, 
Oxidation, Speciation, Fate of pollutants. 


The chemical forms and distribution of dissolved 
arsenic species in the estuary of the River Beaulieu 
(Hampshire, U.K.) are reported. ‘Inorganic arsenic 
(VY in both the marine and riverine estuary inputs 
are in true solution passing through ultrafiltration 
membranes having a nominal molecular weight 
cut-off of 500 daltons. Extensive removal of dis- 
solved ‘inorganic arsenic (V)’ is apparent from the 
pe of arsenic in the estuary, with laborato- 
ry mixing experiments indicating that removal is 
favored in the low salinity region. ‘Inorganic ar- 
senic (III)’ and methylated arsenic s; account 
for up to 41% and 70% of the dissolved arsenic, 
respectively, but are only found during the warmer 
months when water temperatures exceed ca. 12 C. 
(Author’s abstract) 
W85-03631 


METAL INCORPORATION BY BENTHIC 
FAUNA: RELATIONSHIPS TO SEDIMENT IN- 
VENTORY, 

Rhode Island Univ., Kingston. Graduate School of 
Oceanography. 

For primary bibliographic entry see Field 5C. 
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MONITORING CARBON IN WORLD RIVERS, 
Hamburg Univ. (Germany, F.R.). Inst. of Geology 
and Paleontology. 

E. Degens, S. Kempe, and V. Ittekkot. 
Environment, Vol. 26, No. 9, p 29-33, November, 
1984. 5 Fig, 4 Ref. 


Descriptors: *Monitoring, *Carbon, *Rivers, Nu- 
trients, Cycling nutrients, Dam effects, River flow, 
Seasonal variation, Organic carbon, Biogeochemi- 
cal cycling, Suspended solids, Particulates. 


Riverine systems play a major role in the transport 
of nutrients from the planet’s land masses and 
atmosphere to its oceans, and frequently serve as 
reservoirs for numerous compounds. This project 
report outlines the activities and initial results of a 
unique research effort to measure the transport of 
nutrients, especially organic carbon, in major 
world rivers. The results of this study may aid 
scientists in determining some unknown param- 
eters of the global ponte dioxide budget and in 
understanding how human actions have complicat- 
ed the biogeochemical cycling of elements. The 
following trends are discerned. In terms of quanti- 
ty, maximum particulate organic carbon is being 
transported by the rivers of Asia, followed by 
those draining North America, South America, 
Oceania, Africa, and Europe, in that order. In 
terms of particulate organic carbon yield, Asia and 
Oceania top the list. Seasonality introduces high 
fluctuations in concentrations of suspended matter. 
In rivers from the temperate regions, concentra- 
tions tend to decrease with increasing water dis- 
charge. The building of dams fundamentally alters 
the organic carbon transport of a river by trapping 
the sediment load in the reservoir behind the dam. 
The concentrations and transport of nutrients have 
increased in some rivers that run through industri- 
alized regions by two orders of magnitude, and the 
rates are still rising. (Baker-IVI) 
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CHLORINATED ORGANIC CONTAMINANTS 
ON SETTLING PARTICULATES IN THE NI- 
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AGARA RIVER VICINITY OF LAKE ONTAR- 


Io, 
National Water Research Inst., Burlington (Ontar- 
io). Environmental Contaminants Div. 
B. G. Oliver, and M. N. Charlton. 

Environmental Science and Technology, Vol. 18, 
No. 12, p 903-908, 1984. 1 Fig, 6 ‘ab, 30 Ref. 


Descriptors: *Ni iver, *Lake Ontario, *Path 
of pin Selina, Crest ——_ - 
y' y’ 
Octachlorostyrene, i 


fr ulleeustt bascenee 
etae of te ane Mier ant os tne oft 
shore stations. The same compounds were ana- 
lyzed in some Niagara a 


resuspension i 
gp pn during winter months. The general 
of agreement between field partition coeffi- 
cients and coefficients drived from semi-empirical 
equations based on physical and chemical proper- 
ties of the contaminants shows the difficulties thet 
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IMPLICIT-ADSORBATE MODEL FOR APPAR- 
t ANOMALIES WITH ORGANIC ADSORP- 

TION ON NATURAL ADSORBENTS, 

Michigan Univ., Ann Arbor. Dept. of Chemical 


R. L. Curl, and G. A. Keoelan. 
Environmental Science and Technology, Vol. 18, 
No. 12, p 916-922, 1984. 4 Fig, 3 Tab, 28 Ref. 


Descriptors: *Adsorption, *Organic compounds, 
*Model studies, Fate of pollutants, Sc Soil adsorption, 
Water treatment, Wastewater treatment. 


om cue pollutants and 
ts is important in 
determining the fate and distribution of organic 
—— in the Songer A 


served in studies of adsorption of organic chemi- 
cals on natural adsorbents can be explained by an 
implicit-adsorbate model. The model is based on 
the competitive adsorption, between an adsorbate 
under study, A, and an implicit adsorbate, B, ini- 
tially on the adsorbent. During batch adsorption- 

| experiments B desorbs and uncovers 


: ee for A give equivalent- 
syne ee The true adsorption param- 
eters are not determinable anensy Som pena 
available data, in the presence of strong hysteresis 
or adsorb effects. They are deter- 
a on eee Seeniete ane be ieeatied 
characterized. The success of the model sug- 
SL Met teaey cain dees ak an 
ee adsorbates. (Baker-IVI) 





NEUTRAL ORGANIC COMPOUNDS IN BIO- 
LOGICALLY TREATED BLEACHED KRAFT 
MILL EFFLUENTS, 


pc de “0 Paper Research Inst. of Canada, Pointe 
+ For primary bibliographic entry see Field SD. 


OCCURRENCE AND DISTRIBUTION OF OR- 
GANIC CHEMICALS IN TWO LANDFILL 


LEACHATE PLUMES, 
Stanford Univ., Dept. of pg 

M. Reinhard, N. L. Goodman, and J. 
Environmental Science and poe ah 
No. 12, p 953-961, 1984. 4 Fig, 5 ‘ab, 


Descriptors: *Landfills, *Organic compounds, 
*Leachates, *Spatial distribution, *Plumes, Chemi- 
cal analysis, Water analysis, Path of pollutants, 
— acids, Aromatic compo Pheno! 
Chlorinated hydrocarbons, Hydrocar- 
ton Nitrogen compounds, Gouundwetee pollu- 


Vol, 18, 
39 Ref. 


Multilevel sampling devices were used to establish 
the spatial distribution of trace organic compounds 
in leachate plumes of two sanitary De- 
composing plant material was the source for most 
of the compounds including aliphatic and aromatic 
henols, and terpenes. Industrial and com- 
ee wastes accounted for the minor constitu- 
pee such as Amma and non-chlorinated hy- 
— compounds, alkyl- 
phenol polyethanyates and alkyl phosphates. The 
of chlorinated solvents beneath the 
lenis plume were indicated by vertical concen- 
tration profiles. The sorptive phe ene of the sandy 
aquifer was apparently too low to prevent migra- 
tion of aromatic hydrocarbons. The distribution of 
trace organics at the two sites of the study was 
much more complex than that of inorganics com- 
monly used to map leachate plumes. This indicates 
that extensive monitoring will be needed to predict 
future im; (Baker-IVI) 
W85-03667 


FACILE INCORPORATION OF BROMINE 
INTO AROMATIC SYSTEMS UNDER CONDI- 
TIONS OF WATER CHLORINATION, 
Minnesota Univ.-Duluth. Dept. of Chemistry. 

S. Lin, M. T. Lukasewycz, R. J. Liukkonen, and 


R. M. Carlson. 
Environmental Science and Technology, Vol. 18, 
No. 12, p 985-986, 1984. 2 Tab, 18 Ref. 


Descriptors: *Water pollution sources, *Bromine, 
*Chlorination, *Water treatment, Drinking water, 
Disinfectants, Bromination, Chloramine, lorine 
dioxide, Naphthalene, Biphenyl. 


The isolation of haloforms containing bromine 
from the chlorination of drinking water suggests 
that the efficiency of bromine incorporation is 
quite high. The question remains as to the ible 
bromination of substrates that do not result in the 
formation of trihalomethanes in he presence of 
bromine when the oxidants chlorine, chlorine diox- 
ide, and chloramine are used. Loss of organic 
substrate and formation of a series of chlorinated 
and brominated products resulted from the reac- 
tion of aqueons solutions of biphenyl and naphtha- 
lene with chlorine in the presence of potassium 
bromide. In the presence of bromide, the extent of 
the reaction was typically greater than with chlo- 
rine alone. Chloramine (pH > 6.0) and chlorine 
dioxide (pH 4.5-7.5) in the presence or in the 
absence of bromide resulted in no substantial loss 
= or or naphthalene. (Baker-IVI) 


TRANSPORT OF AIRBORNE 90SR AND 137CS 
EPOSITED IN THE BASINS OF THE FIVE 

LARGEST RIVERS IN FINLAND, 

Finnish Centre for Radiation and Nuclear Safety, 

Helsinki. 

A. Salo, R. Saxen, and M. Puhakainen. 

Aqua Fennica, Vol. 14, No. 1, p 21- “31, 1984. 13 

Fig, 4 Tab, 20 Ref. 


Descriptors: *Radionuclides, *Finland, *Path of 
pollutants, *Strontium radioisotopes, *Cesium ra- 
dioisotopes, Fallout, Rivers, Lakes, Catchment 
area, Deposition. 


During the 1960s and 1970s, fallout from nuclear 
weapons tests were monitored in wet and dry 
deposition and surface waters in Finland. Different 
levels of 90Sr and 137Cs concentrations in surface 
waters were noted in different areas even — 
the depositions were evenly distributed over 
country. To amber the re, differences in the 
transport of y rivers, a com} 

was made between oy amounts of strontium-90 
and cesium-137 deposited in the catchment areas 
and discharged by the rivers. The comparison was 
based on the monito data and showed average 
removals of 25 to 52% for Sr-90 and 2.9 to 8.6% of 
Cs-137 in the different catchment areas. The total 
amounts of Sr-90 and Cs-137 deposited in and 
removed from Finland up to 1981 were estimated. 
Up to 1981 the average removal by water was 
calculated to be 41% for Sr-90 and 7% for Cs-137. 
High precipitation seems to increase the Cs-137 to 
Sr-90 ratio in river water. The Cs-137 to Sr-90 
ratio, which is higher in rainwater than in surface 
and groundwater, leads to an increase in this ratio 
in river water as the share of rain water increases. 
The amounts of Sr-90 removed from the catch- 
ment areas correlate rather well with the percent- 
age of lakes. Sr-90 is markedly removed by runoff 
from land to watercourses while Cs-137 is not. Part 
of the Cs-137 deposited on the water surface is 
deposited on lake and river bottoms. (Baker-IVI) 
W85-03678 


OCCURRENCE OF FAECAL COLIFORMS, 
FAECAL STREPTOCOCCI AND SALMONEL- 
LA IN THE WASTE WATER OF THREE ABAT- 
TOIRS IN FINLAND 1980-1983, 

Valtion Elainlaaketieteellinen Laitos, Helsinki 
(Finland). 

For primary bibliographic entry see Field 5A. 
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DIETARY ACCUMULATION OF PCBS FROM 
A CONTAMINATED SEDIMENT SOURCE BY 
A DEMERSAL FISH (LEIOSTOMUS XANTH- 
URUS), 

Environmental Research Lab., Gulf Breeze, FL. 
N. I. Rubinstein, W. T. Gilliam, and N. R. 
Gregory. 

Aquatic Toxicology, Vol. 5, Jo. 4, p 331-342, 
November, 1984. 2 Fig, 3 Tab, 30 Ref. 


Descriptors: *Polychlorinated biphenyls, *Bioac- 
cumulation, *Sediment contamination, *Spot, *Po- 
lychaetes, Path of pollutants, Fish food, Food 
chains, rs. 


For extremely hydrophobic compounds, such as 
polychlorinated biphenyls (PCBs), diet is a major 
source of body residues for at least for some spe- 
cies of fish. Accumulation and dietary transfer of 
PCBs from contaminated harbor sediments from 
Newark Bay, New Jersey were studied in a labora- 
tory food chain consistin, ig of sediments, poly- 
chaetes (Nereis virens) and a predatory fish, the 
spot (Leiostomus xanthurus). In phase I fish and 
i te were separately exposed to field-col- 
lected PCB contaminated sediments (5.2 micro-g/g 
dry weight as Aroclor 1242 and 1254) in flow- 
through sea-water systems for 40 days to allow 
organisms to attain steady state concentrations. In 
Phase II the dietary fraction of PCB accumulation 
was determined by selectively feeding polychaetes 
having a known PCB body burden to ex and 
control groups of fish. The effect of direct sedi- 
ment contact on PCB accumulation by L. xanth- 
urus was also investigated. Contaminated sedi- 
ments can serve as a source of PCBs for uptake 
and trophic transfer in marine systems. Fish ex- 
posed to PCB-contaminated sediments and fed a 
daily diet of polychaetes from the same sediment 
accumulated more than twice the PCB whole- 
body residues than fish exposed to similar condi- 
tions but fed uncontaminated polychaetes. The die- 
tary contribution of PCBs accounted for 53% of 
the total body burden measured in fish fed for 20 
days, and this percentage appeared to be increas- 
ing. Fish isolated from direct contact with PCB- 
contaminated sediment do not significantly (P = 
or < 0.05) accumulate PCB residues when com- 
pared with fish allowed contact with sediment. 
Results demonstrate that contaminated harbor 





sediments can serve as a source of PCBs for accu- 
mulation and dietary transfer by sandworms and 
it. (Moore-IVI) 
85-03690 


GULF OF FOS (FRANCE): MAIN HYDROLO- 
GICAL FEATURES (1976-1978), 

Centre Univ. de ower Marseille (France). 

For primary bibliographic entry see Field 2L. 
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SIGNIFICANCE OF INTERNAL LOADING TO 
LAKE PHOSPHOROUS BUDGETS, 

H. M. Runke. 

Great Lakes Waste and Pollution Review Maga- 
zine, Vol. 1, No. 1, p 10-14, April, 1983. 3 Fig, 1 
Tab, 12 Ref. 


Descriptors: *Lake sediments, Bday amy *In- 
ternal loading, *Lakes, *Minnesota, Nutrient load- 
ing, Nutrients, Sediments, Water pollution sources, 
Eutrophication, Lake management. 


The importance of internal loading in dha pb 
budget calculations is demonstrated, based 

studies from Minnesota lakes. Internal loading may 
equal or exceed external loads in some lakes. The 
processes which contribute phosphorus to the 
water column from the sediment, including chemi- 
cal release and biologically mediated release, all 
serve to increase the phosphorus content of the 
lake water and contribute to denser algal growth 
and lower water transparency. Elimination of in- 
ternal loading will not always be both a feasible 
and efficacious management tool, but should be 
assessed in light of its contribution relative to the 
overall phosphorus budget of the lake. Some man- 
agement practices may create additional problems. 
Dredging of phosphorus rich sediments may in- 
crease the depth of the lake and its propensity to 
stratify. Higher amounts of phosphorus may then 
move into the lake water from the sediments since 
hypolimnetic oxygen depletion is then more likely. 
Removal of bottomfeeding fish creates a fishery 
management problem since reintroduction of 
bottom feeders is a continual problem. It also dis- 
Trupts existing food chain relationships as does re- 
moval of aquatic macrophytes. The latter process 
also significantly alters the habitat of aquatic orga- 
nisms. Lake management specialists should not 
overlook internal loading when assessing lake 
water quality problems. Internal loading is often an 
important process and a significant element in lake 
are etry budgets. (Baker-IVI) 


TOXIC FALLOUT: THE INVISIBLE GREAT 
LAKES PROBLEM, 

L. Botts. 

Great Lakes Waste and Pollution Review Maga- 
zine, Vol. 1, No. 2, p 7-10, June, 1983. 4 Fig, 7 Ref. 


Descriptors: *Acid rain, *Great Lakes, *Water 
pollution sources, Toxicity, Fish, Public health, 
Fate of pollutants, Polychlorinated biphenyls, At- 
mospheric deposition. 


Scientists generally agree today that atmospheric 
deposition of invisible toxic chemicals, toxic fall- 
out, is the worst pollution problem and the greatest 
long term threat to life in the Great es. At 
current levels it is believed there is no danger to 
human health from direct exposure to Great Lakes 
waters. To date, the greatest economic conse- 
quence of the presence of toxic chemicals has been 
to determine the use of Great Lakes fish for human 
and animal food. The link between water quality 
and air quality has received much attention be- 
cause of the debate over acid rain. In the 1972 
Great Lakes Water Quality Agreement between 
Canada and the US, phosphorus reduction was the 
major objective. Attention then turned to long 
tange transport of toxics after PCBs were found in 
a small lake on Isle Royale in 1975. The atmos- 
phere is now considered the chief source of toxic 
pollution for the upper Great Lakes and the only 
source in many instances. Exact loadings of toxic 
substances in the Great Lakes cannot be deter- 
mined. The ultimate fate of most toxic chemicals is 
also not known, but it is no longer believed that 
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'y necessarily remain ped in sediments after 
po acne «open nip column. While the size of 
the Great Lakes system is a protection from acidi- 
fication, the huge surface area of the lakes makes 
them more vulnerable to atmospheric deposition of 
toxic substances. The full economic consequences 
te ee ee ee a Oe oe 
Lakes cannot estimated because of a lack of 
certainty aoe a the human health ences of 
ae = sree, levels. (Baker-{V1) 


METHYLATION AND DEMETHYLATION _ 


pplied vironmental Microbiology, Vol. 
48, No. 6, p 1203-1207, December, 1984. 4 Fig, 1 
Tab, 23 Ref. NOAA Sea Grant NA 81 AA-D- 
00065, R1E-5. 


tors: *Mercury, oan *E ion concentra- 
x potential, *Salinity, *Estuarine sedi- 
pe *Methylation, sDemethy! ylation, Sediments, 
Volatilization, Heavy metals, Fate of pollutants, 
Microorganisms, environment. 


In estuarine sediments, the microbially mediated 
processes of methylation, ptr ond and vola- 
tilization determine the state and overall toxicity of 
mercury pollutants. The effects of redox potential 
(Eh) and salinity on the above microbial processes 
were investigated in reactors constructed to allow 
for continuous monitoring and adjustment of the 
pH (6.8) and Eh of freshly collected estuarine 
sediments. For measurements of methylation and 
pep or se — sediment slurries adjusted 
salinity were spiked with HgCl2 or 
CHE Fig, res aoe and were incubated in the 
reactors. M was measured by gas 
Hg) vas te natn Volatlied — + pea 
was trapped letermined by cold vapor 
atomic absorption spectrometry. Volatilization of 
Hg(0) and CH3HgCH3 were found to be minimal. 
Methylation of Hg(2+) was favored at Eh -220 
mV as compared to +110 mV. At -220 mV, high 
salinity (2.5%) inhibited methylation, and low sa- 
linity (0.4%) favored it. At +110 mV, the salinity 
effect was less pronounced. Demethylation of 
CH3HgCl was favored at +110 mV regardless of 
the salinity level. Low redox potential under low 
salinity conditions inhibited demethylation, but 
= salinity reversed this inhibition. These find- 
are — for as and predicting the 
vior of mercury pollutants in estuarine sedi- 
ae (Author’s abstract) 
W85-03737 


5C. Effects Of Pollution 


NACL DEICING SALTS ON 
SPHAGNUM RECURVUS P. BEAUV., 
National Park Service, Porter, IN. Science Div. 
D. A. Wilcox. 
Environmental and Experimental Botany, Vol. 24, 
No. 4, p 295-304, May, 1984. 5 Fig, 3 Tab, 14 Ref. 


Descriptors: *Pinhook Bog, *Indiana, *Sodium 
chloride, *Deicers, *Water = effects, 
*Plant growth, Bogs, Phytotoxicity, Rain 


A study of the effects of sodium chloride on one of 
the prominent bryophytes of the Pinhook Bog in 
Indiana Dunes National Lakeshore was initiated in 
response to documented impacts of deicing salt 
runoff from a salt storage area along the Indiana 
Toll Road on the vegetation of the bog. Salt con- 
centrations between and 1500 as Cl sig- 
nificantly reduced growth in length of Sphagnum 
recurvum in lab cultures. Gro in biomass was 
also reduced at higher concentrations under cer- 
tain treatment conditions. Chloride appeared to be 
a stronger growth inhibitor than sodium. When 
water content was reduced and evaporational plant 
surfaces increased, salt was 9 haan on plant tips 
through the evapotranspiration process, causing 
plant mortality at all sodium chloride concentra- 
tions tested. Salt encrustations were removed by 
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ee the the dep in ie eee occur- 
rences, but its developed quickly a; 

and produced si lethal effects within 3 = 
after the last wash treatment. Since growth reduc- 
tion and mortality of S. recurvum were shown at 
NaCl concentrations observed in Pinhook Bog, it 
is likely that deicing salts were responsible for the 
elimination of Sphagnum from the impacted area. 


(Baker- 
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EFFECTS OF ACRIDINE AND TEMPERA- 
TURE ON THE SURVIVAL, DEVELOPMENT, 
GROWTH, AND REPRODUCTION OF DIAP- 
TOMUS CLAVIPES SCHACHT, 

Battelle Columbus Labs., OH. Environmental and 
Health Sciences Section. 

J. D. Cooney, D. L. Bunting, II, and C. W. Gehrs. 

Archives of Environmental Contamination and 
Toxicology, Vol. 13, No. 6, p 665-674, November, 
1984. 3 Fig, 5 Tab, 33 Ref. 

Descriptors: *Acridine, *Temperature effects, 
*Toxicity, Water pollution effects, 
Organic compounds, Reproduction, 
oouai Synthetic fuels, Azaarenes. 


The effects of the azaarene acridine, which is a 
component of synthetic fuels, on survival, growth, 
development and reproduction of the freshwater 
calanoid Diaptomus clavipes, were meas- 
ured at 16, 21, and 26°C. Naupliar and copepodid 
development and reproduction were the most sen- 
sitive criteria used in estimating the effects of acri- 
dine on D. clavipes. Growth was not a sensitive 
indicator of acridine stress. Acridine had a narcotic 
effect in D. clavipes. Although the mode of toxici- 
ty of acridine to D. clavipes is not known, this 
narcotic effect may explain, in part, the increase in 
development times and the decrease in reproduc- 
tion of animals exposed to acridine. Temperature is 
an important environmental variable and affects 
the sensitivity of D. clavipes to acridine. As the 
temperature increased from 16 to 21 C, sensitivity 
of D. clavipes to acridine increased. At 26 C, 
survival of immatures was low at all test concen- 
trations, including the controls, indicating that 
chronic toxicity testing with D. clavipes should 
not be done at this temperature because of the 
additional temperature stress. The interaction be- 
tween ee and acridine had its most pro- 
nounced effects on life stage duration with more 
than a threefold increase in sensitivity to acridine 
from 16 to 21 C. Reproductive estimates were also 
more affected at 21 C than at 16 C. Although there 
was a general decrease in metasomal length of first 
stage co; ids and adults with increases in tem- 
perature, difference was less than 10%, indi- 
cating that this variable was not strongly affected 
by temperature. (Baker-IVI) 
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HISTOLOGIC AND SKELETAL ABNORMALI- 
TIES IN BENZO(A)PYRENE-TREATED RAIN- 
BOW TROUT ALEVINS, 

University of Southern California, Los Angeles. 
School of Medicine. 

J. E. Hose, J. B. Hannah, H. W. Puffer, and M. L. 
Landolt. 

Archives of Environmental Contamination and 
Toxicology, Vol. 13, No. 6, p 675-684, November, 
1984. 4 Fig, 5 Tab, 43 Ref. National Institute of 
Environmental Health Sciences contract 1-ES-7- 
2101. 


Descriptors: *Water pollution effects, *Trout, 
*Toxicity, *Benzo(a)pyrene, Organic compounds, 
Polycyclic aromatic hydrocarbons, Larvae. 


Histological and skeletal examinations were per- 
formed on rainbow trout alevins reared in 0.00, 
0.08, 0.21, 0.39, baby Ne - 2.99 ra agen pn 
benzo(a)pyrene (BaP). Nuclear pycnosis - 
yorrhexis were most common in neuroectodermal 
and mesodermal derivatives and in liver of BaP- 
treated alevins. Microphthalmia was noted in 17% 
of the test fish and was frequently associated with 
a patent optic fissure. Depressed mitotic rates in 
the retina and brain, but not liver, were seen in 
alevins reared in 0.21 to 1.48 ng/ml aqueous BaP. 
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Test alevins had a significantly higher incidence of 
skeletal malformations in the skull and vertebral 
column, and abnormalities of vertebral arcualia 
often to areas of kyphoscoliotic flex- 
ures. The ecologi of such morpho- 
ities would be decreased feeding 
and growth and inability to escape predation, lead- 
ing to reduced survival. Persistent mixed function 
oxygenase induction in less affected larvae would 
lead to continuing production of cytotoxic, muta- 
genic, and carcinogenic BaP metabolites resulting 
in anemia, ne ability to respond to environ- 
mental stress and disease, and possibly latent tu- 
morigenesis. (Baker-IVI) 
W85-03223 


UPTAKE AND ACCUMULATION OF SELECT- 

HERBICIDES BY THE FRESHWATER 

ALGA SCENEDESMUS, 

National Fee | ee Cairo (Egypt). Water 

Pollution Contro! 

O. A. Aly, S. A. Shehata, and H. Farag. 

Archives of Environmental Contamination and 
i , Vol. 13, No. 6, p 701-705, November, 

1984. 5 Fig, 4 Tab, 19 Ref. 


Descriptors: *Bladex, *Dicryl, *Cyanazine, *Her- 
bicides, *Algal —— *Scenedesmus, Metabo- 

ater pollution effects, Organic 
y, Bioaccumulation. 


lism, Uptake, 
compounds, Bi 


The herbicides dicryl and Bladex (cyanazine) were 
tested in an algal toxicity bioassay using a continu- 
an culture in order to evaluate the effect of in- 
es of applied herbicides upon 

growth, herbicide uptake, and herbicide accumula- 
tion in Scenedesmus. The growth pattern exhibited 
by algal cells under continuous exposure reflects 
the ability of Scenedesmus to overcome the inhibi- 
tory effect of dicryl. The concentration of dicryl in 
the effluent gradually decreased as the growth of 
algal cells increased. No clear variations existed 
between the concentration of dicryl in the filtered 
and unfiltered effluents, due to the high sedimenta- 
tion of algal cells. Dicryl accumulation increased 
with increased exposure time, while percentage 
uptake decreased with increased dicryl concentra- 
tion because of a decrease in algal biomass. A 
relative increase in chlorophyll a content of the 
continuous growing culture was noted which may 
be attributed to the adaptation of this alga to the 
herbicide which leads to the uninhibited surge in 
Scenedesmus growth, or the continued daily intro- 
duction of nutrient rich media leads to the increase 
in biomass production. Accumulation of Bladex by 


Scenedesmus —_— on the concentration of 
Bladex and on time of exposure of the algal 


cells. IVI) 
W85-03224 


EFFECTS OF ORGANIC AND INORGANIC 
CHEMICAL CONTAMINANTS ON FERTIL- 


ASS, 

Johns Hopkins Univ., Shady Side, MD. Chesa- 

Bay Inst. 

W. Hal, L. O. Horseman, and S. Zeger. 
Archives of Environmental Contamination and 

, Vol. 13, No. 6, p 723-729, November, 

one 2 ig, 5 Tab, 24 Ref. Fish and Wildlife 
Service contract MON 83213. 
Descri : *Water pollution effects, *Bass, *Tox- 
icity, DDE, Chlordecone, Toxaphene, 
Anthracene, Benzo(a)anthrene, Chrysene, Fluor- 
anthrene, Fluorene, Perylene, Pyrene, Phenan- 
threne, Arsenic, Cadmium, Copper, Lead, Seleni- 
um, Pesticides, Polychlorinated biphenyls. 


a ge bass have been declining on both the At- 
and pacific coasts in recent years due to 

the uction of dominant year classes. The 
effects of an organic-inorganic chemical contami- 
nant mixture were evaluated on percent fertiliza- 
it hatch, and prolarval survival of 
aadlion bass. All dilutions of the mixture simulated 
concentrations of various organic and inorganic 
— found in striped bass spawning habi- 
ie, contaminants included Aroclors 1248, 

1254 1 — DDE, chlordecone, toxa- 
, benzo(a)anthrene, chrysene, 


fluoranthrene, fluorene, perylene, pyrene, and 
phenanthrene. Inorganic contaminants present in- 
cluded arsenic, cadmium, copper, lead, and seleni- 
um. Percent fertilization and percent hatch were 
not significantly affected by exposure to various 
dilutions of the contaminant mixture. The full 
strength contaminant mixture significantly reduced 
survival of striped bass prolarvae after 144 h con- 
— exposure from the time of spawn. A 
effect may have occurred during initial 
pre om Goal ment that was later observed in 
the prolarvae. various dilutions of the con- 
taminant mixture used in these ex ents simu- 
lated concentrations of organic and inorganic con- 
taminants found in striped bass spawning habitats. 
(Baker-IVI) 
W85-03225 


EFFECT OF PENTACHLOROPHENOL ON 
THE GROWTH AND MORTALITY OF EM- 
BRYONIC AND JUVENILE STEELHEAD 
TROUT, 

Corvallis Environmental Research Lab., OR. 

S. E. Domi and G. A. Chapman. 

Archives of Environmental Contamination and 
Toxicology, Vol. 13, No. 6, p 739-743, November, 
1984. 2 Tab, 34 Ref. 


Descriptors: *Water pollution effects, *Toxicity, 
*Trout, *Pentachlorophenol, Organic compounds, 
Biocides, Growth, Mortality, Immature growth 
stages. 


Pentachlorophenol has been widely used as a 
— trum biocide, and its water solubility is 
ly high for an — pesticide. The toxici- 
bs “of aio pentachlorophenate to early life 
stages of steelhead trout was ry. using a 
flow through exposure system. A 96 hr LCS50 of 66 
micro g/L was derived for previously unexposed 
ten-week-old fry. A 72 day test, beginning 24 hr 
after fertilization, yielded a chronic toxicity thresh- 
old of 14 micro g/L. These results, and the acute/ 
chronic ratio of 4.7, compare reasonably well with 
values in the literature. Yolk sac edema and cranial 
malformations, which are commonly observed in 
chronic tests with technical grade pentachlor- 
phenol, were rare in this test with purified materi- 
al. In the chronic test, abnormalities first became 
evident about the time the embryos’ eye pigmenta- 
tion became visible. No adverse effects were seen 
at PCP concentrations of 11 micro g/L or lower. 
Fry size was actually elevated at 2.6 micro g/L. 
The acute test yielded a 96 hr LCS0 of 66 micro g/ 
L. (Baker-IVI) 
W85-03226 


SHORT-TERM AND LONG-TERM EFFECTS 
OF CADMIUM ON GLYCOGEN RESERVES 
AND LIVER SIZE IN RAINBOW TROUT 
(SALMO GAIRDNERI RICHARDSON), 
Stuttgart Univ. (Germany, F.R.). Abt. Heizung, 
Lueftung, Klimatechnik. 

L. Lowe-Jinde, on a ’ Niimi. 

Archives of Environmental Contamination and 
Toxicology, Vol. 13, No. 6, p 759-764, November, 
1984. 3 Tab, 39 Ref. 


Descriptors: *Cadmium, *Fish, *Toxicity, Water 
—— effects, Metals, Heavy metals, Metabo- 
ism. 


Trout were exposed to three test concentrations of 
36, 12, and 4 micro g Cd/liter for varying exposure 
sere of 1-84 days. Blood glucose and lactate, 

iver and muscle glycogen and liver size were 
examined. Daily observation revealed that the fish 
exposed to the three test cadmium concentrations 
were agitated, excitable, and hyperactive com- 
pared to the controls. The degree of excitability 
appeared dose-dependent with the most excitabil- 
ity in the highest cadmium concentration. Appetite 
was decreased temporarily during the first week of 
cadmium exposure. In the short term exposure to 
high cadmium levels of 37 micro g Cd/l, mean 
blood glucose, lactate levels, and liver somatic 
index of experimentals were not significantly dif- 
ferent from controls. Liver size increased in the 
lowest cadmium concentration after days 56 and 
84. The liver functions in many metabolic process- 
es, including elimination of waste and foreign sub- 
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stances, and the observed increase in liver size ye 4 
reflect biochemical changes that occur as the 
attempt to maintain homeostasis under the stress of 
prolonged exposure to cadmium. Apparently, as 
exposure to cadmium is increased, trout are able to 
overcome at least some of the initial stress imposed 
by the cadmium and maintain tissure glycogen at 
the tested cadmium concentrations. er-IVI) 
W85-03228 


PROBLEM OF PRAWN FISHERIES IN 


EGYPT, 

K.L.D.A.V. Coll., Roorkee (India). Dept. of Zool- 
ogy. 

N. F. Bishara. 

Archiv fur Hydrobiologie, Vol. 101, No. 4, p 577- 
586, October, 1984. 2 Fig, 3 Tab, 13 Ref. 


Descriptors: *Water pollution effects, *Prawn, 
*Egypt, *Mediterranean Sea, *Abu Kir Bay, 
*Aswan High Dam, *Toxicity, Pesticides, Industri- 
al wastes, Wastewater pollution, Dam effects, En- 
vironmental effects. 


A continuous and irreversible decrease in prawn 
landings along the Egyptian Mediterranean coast 
has been observed during the last 20 years. Based 
on a survey of the ecological characteristics of the 
fishing grounds and the different factors that were 
introduced during the last 20 years a study was 
made of the entire situation. Three factors were 
identified as responsible for this decrease in prawn 
landings: the cessation of Nile water flow into the 
Mediterranean r the construction of Aswan 
High Dam in 1976; the sewage pollution at the 
eastern harbor area which caused pollution not 
only of the water but also of the bottom sediments 
on which pennaeids feed; and industrial waste dis- 
charged at Abu Kir Bay along with the presence 
of pesticides in the water. (Baker-IVI) 
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ACUTE TOXICITY OF ANTIMYCIN A, BAYER 
73 AND 3-TRIFLUOROMETHYL-4-NITRO- 
PHENOL TO A FRESHWATER TELEOST LE- 
BISTES RETICULATUS (PETERS), 

Smithsonian Institution, Edgewater, MD. Chesa- 
peake Bay Center for Environmental Studies. 

P. K. Gupta, P. S. Rao, V. S. Mujumdar, and V. S. 
Durve. 

Archiv fur Hydrobiologie, Vol. 101, No. 4, p 601- 
607, October, 1984. 4 Tab, 16 Ref. 


Descriptors: *Actinimycin A, *Bayer 73, *Tri- 
fluoromethyl-4-nitrophenol, *Pesticides, *Fish, 
*Toxicity, Water pollution effects, Molluscicides, 
Piscicides, Organic compounds. 


Antimycin A, a powerful fish toxicant, Bayer 73, a 
strong molluscicide, and 3-trifluoromethyl-4-nitro- 
phenol (TFM), a lam; oS apmey are widely used to 
eradicate unwanted fish, and mollusks from bodies 
of water. These toxicants, being non-selective, 
affect non-target fish adversely. Experiments on 
their toxicity to a non-target fish were conducted 
at 23 C and pH 8.1 using the static bioassay 
method. The median lethal concentrations, slo; 
functions, median period of survival and the rela- 
tive potency of the three toxicants were worked 
out for 12, 24, 48, 72 and 96 hr exposure. The 96 hr 
LC50’s for Antimycin A, Bayer 73 and TFM were 
0.00114, 0.39, and 7.0 mg/l. The median periods of 
survival increased with the decreasing concentra- 
tions. The relative potency of Bayer 73 and TFM 
in relation to Antimycin A were 354.545 and 
6363.640, respectively at 96 hr exposure. The pre- 
sumable harmless concentrations were 0.000049, 
0.0294, and 0.4199 mg/l for Antimycin A, Bayer 
73 and TFM respectively. The results thus indicate 
the rank order toxicity among the three chemicals 
as Antimycin A > Bayer 73 > TFM. Further 
investigations are warranted to evaluate the toxic 
efects of these chemicals under various environ- 
mental conditions and with different developmen- 
tal stages and the age groups of fish. (Baker-IVI) 
W85-03236 


INTERACTIONS OF CARBARYL WITH ESTU- 
ARINE BACTERIAL COMMUNITIES, 





Institute of Oceanography and Fisheries, Alexan- 


dria (Egypt). 
F. H. Weber, and F. A. Rosenber; 


Microbial Ecology, Vol. 10, p 257.269, 1984. 5 Fig, 
3 Tab, 23 Ref. 


Descriptors: *Carbaryl, *Water pollution effects, 
*Estuaries, Estuarine environment, Cellulose, De- 
composition, Bacteria, Insecticides. 


The effects of carbaryl on filter 
tion were investigated since cellulose decomposi- 
tion is an essential process in estuaries. The fate of 
carbaryl in a model ecosystem under sterile and 
nonsterile conditions was also examined. Adding 
carbaryl (100 micro g/ml) to a model estuarine 
ecosystem did not affect the number of bacteria in 
the sediment, but reduced the diversity of the 
microbial community as compared with a control 
model ecosystem. Two carbaryl-tolerant strains of 
bacteria were isolated from the carbaryl-treated 
system, but none were isolated from the control 
system. Bacterial growth and filter paper decom- 
position in mixed cultures was prevented by 100 
micro g/ml carbaryl, but this amount had no effect 
on the extracellular cellulase of an estuarine isolate. 
The toxicity of carbaryl to pure cultures of an 
estuarine isolated was attenuated by increasing the 
amount of organic matter in the medium. No effect 
on bacteria numbers, diversity, or filter paper de- 
composition was noted by the addition of 1, 10, or 
100 micro g/ml carbaryl to field plots. The amount 
of carbaryl in sediments exposed to 100 micro g/ml 
fell below the limit of detection by thin-layer chro- 
matography within 12 hr. In sterile and nonsterile 
model systems, carbaryl was rapidly adsorbed to 
sediment, and hydrolyzed to 1-naphthol in both 
sediment and water. Although 1 may be 
toxic to bacteria under some conditions, the 
amounts that might enter and jist in an estuary 
are insufficient to have a significant impact on the 
sediment microbial community. (Baker- 
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per decomposi- 


HIGH MORTALITY OF THE LARVAE OF THE 
COMMON MUSSEL AT LOW CONCENTRA- 
TIONS OF TRIBUTYLTIN, 

A. R. Beaumont, and M. D. Budd. 

Marine Pollution Bulletin, Vol. 15, No. 11, p 402- 
405, November, 1984. 2 Tab, 20 Ref. 


Descriptors: *Toxicity, *Tributyltin, *Mussels, 
*Larvae, Water pollution effects, Harbors, Estu- 
aries, England, Organotin compounds, Paints. 


The increased use of hagesigrens paints containing 


tributyltin compounds is resulting in increased 
levels of organotins in harbors, estuaries and areas 
of high pleasure craft activity. Long term sensitivi- 
ty of the larval stage of Mytilus edulis, the 
common mussel, to tributyl tin oxide (TBTO) is 
examined. Larvae were exposed to filtered sea- 
water containing 10, 1, or 0.1 micro g/1 TBTO, the 
biocide in recent antifouling paint formulations. No 
larvae survived longer than 5 days in 10 micro g/l 
TBTO or 10 days in 1 micro g/1 TBTO. About 
half the larvae subjected to 0.1 micro g/1 TBTO 
were dead by day 15 and most of the surviving 
larvae were moribund and had grown significantly 
more slowly than controls. It is noted that current 
recorded levels of TBT at several estuaries in 
England are higher than 0.1 micro g/l. The value 
of carrying out longer studies in order to deter- 
mine the toxic effects of organotins is noted. 


(Baker-IVI) 
W85-03239 
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THE IF 

ON THE PHYTOPLANKTON, 

Adelaide Univ. (Australia). Dept. of ery 
For primary bibliographic entry see Field 2H. 
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SEASONAL CHANGES IN DISSOLVED-GAS 
SUPERSATURATION IN THE SACRAMENTO 
RIVER AND POSSIBLE EFFECTS ON 
STRIPED BASS, 


Teufel and Associates, Davis, CA. 
J. Colt. 
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Transactions of the American Fisheries Society, 
Vol. 113, No. 5, p 655-665, September, 1984. 4 Fig, 
3 Tab, 48 Ref. 


Descriptors: *Sacramento River, *California, *Su- 
persaturation, *Dissolved gases, *Bass, Immature 
ante stages, Environmental effects, Dam effects, 

unoff, Air entrainment, Heated water, American 
River, Feather River, Fish hatcheries. 


Since the 1960's, there has been a major decrease 
in the adult | ogg of striped bass in the Sacra- 
mento-San Joaquin Delta, ifornia. The major 
mortality of larvae apparently occurs during the 
transition from the yolk-sac to the postyolk-sac 
stage. During the transition period, striped bass are 
extremely sensitive to dissolved-gas supersatura- 
tion. Dissolved-gas supersaturation levels were 
monitored in the Sacramento River system in cen- 
tral California during 1981-1982. Gas supersatura- 
tion was highest in the spring when temperature 
and flow were increasing rapidly, and was caused 
primarily by inflows of highly supersaturated 
water from the American and Feather rivers. 
During high runoff, air entrained by falls and 
rapids can produce supersaturation. Rapid heating 
can produce gas supersaturation because the solu- 
bility of gases is reduced at higher temperatures. 
Entrainment of air at dams does not appear to be 
responsible for gas supersaturation in these two 
rivers, although the dams may have an influence 
on dissolved gas levels in the Sacramento River. 
Gas supersaturation in the Sacramento-San Joa- 
quin River system may adversely affect the e 
and larvae of wild striped bass Morone saxatilis 
and salmonids in hatcheries. The siting of salmonid 
hatcheries below large dams insures that hatchery 
fish will be exposed to high levels of gas supersa- 
turation. Because larval striped bass are positively 
phototactic, they are at greater risk than fish that 
are found lower in the water column. (Moore-IVI) 
W85-03247 


TRI- AND TETRA-CHLOROVERATROLE, ME- 
TABOLITES PRODUCED BY BACTERIAL O- 
METHYLATION OF TRI- AND_ TETRA- 
CHLOROGUAIACOL: AN ASSESSMENT OF 
THEIR BIOCONCENTRATION POTENTIAL 
fe THEIR EFFECTS ON FISH REPRODUC- 
TION, 
— Environmental Research Inst., Stock- 
olm. 
A. H. Neilson, A. S. Allard, S. Reiland, M. 
Remberger, and A. Tarnholm. 
Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 41, No. 10, p 1502-1512, October, 1984. 
8 Fig, 6 Tab, 34 Ref. 


Descriptors: *Bleaching wastes, *Chloroguaiacols, 
*Trichloroveratrole, *Tetrachloroveratrole, *Tox- 
icity, *Biological magnification, Fish, Bacteria, 
Methylation, Embryonic growth stage, Larval 
growth stage, Water pollution effects, Industrial 
wastes. 


Conventional bleaching of chemical softwood pulp 
yields a wide range of chlorinated organic com- 
pounds that are formed by a series of complex 
reactions between chlorine and the lignin in the 
pulp. Strains of bacteria belonging to the genera 
Pseudomonas and Acinetobacter possess the ability 
to transform, by O-methylation, components of 
spent bleachery effluent such as 4,5,6-trichloro- 
guaiacol and high molecular weight chlorinated 
lignin. Zebra fish (Brachydanio rerio) were used to 
examine bioconcentration potential, toxicity to em- 
bryos and larvae, and the sensitivity of the off- 
spring of exposed adults. Bioconcentration factors 
(total wet weight) on a logarithmic scale were 3.5 
and 4.4 for 3,4,5-trichloroveratrole and tetrachlor- 
overatrole, respectively. 3,4,5-Trichloroveratrole, 
tetrachloroveratrole, pentachloroanisole, and 1,2,3- 
trichloro-4,5,6-trimethoxybenzene had threshold 
toxic concentrations to zebra fish embryos and 
larvae of 450, 100, 2.8, and 450 micro-g/L, respec- 
tively, and all of them inducing (at lower concen- 
trations) deformations including curvature of the 
larvae and distortion of the notochord. Preexpo- 
sure of adults to tetrachioroveratrole at a concen- 
tration of 16 micro-g/L adversely affected the 
offspring, resulting in a decreased viability of the 
embryos, lowered median survival time for larvae, 
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and greater sensitivity to tetrachloroveratrole. 
3,4,5-Trichloroveratrole (5-150 ticro-g/kg liver 
fat) and tetrachloroveratrole (40-400 micro-g/kg 
liver fat) were detected in fish from localities sub- 
jected to discharge of bleachery effluent, and were 
absent in fish from uncontaminated localities. Not 
only compounds present in bleachery effluent, but 
also those produced in the environments by bacte- 
rial O-methylation, have potentially hazardous bio- 
logical activities. (Moore-IVI) 
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OCCURRENCE AND TOXICITY OF HERBI- 
CIDES IN REEF BUILDING CORALS, 
Smithsonian Tropical Research Inst., 
(Panama). 

P. W. Glynn, L. S. Howard, E. Corcoran, and A. 
D. Freay. 

Marine Pollution Bulletin, Vol. 15, No. 10, p 370- 
374, October, 1984. 1 Fig, 4 Tab, 10 Ref. 


Balboa 


Descriptors: *Herbicides, *Toxicity, *Corals, 
*Panama, *Pacific Ocean, Water pollution effects, 
Pesticide toxicity, Dichlorophenoxyacetic acid, 
Trichlorophenoxyacetic acid, Insecticides, Phtha- 
lates, Plasticizers. 


The effects of herbicides on reef-building corals 
were investigated as a result of the detection of 
herbicide residues, most notably 2,4-D and 2,4,5-T, 
in the tissues of stressed and dying corals on the 
Pacific coast of Panama. The reef areas initially 
affected in Panama border continental shores 
which are subject to intense agricultural activities 
and high herbicide input. Phenoxy acid concentra- 
tions < 10.0 ppb were detected in four of the eight 
coral species examined. All bleached corals con- 
tained relatively high concentrations of 2,4-D and 
somewhat lesser amounts of 2,4,5-T. Insecticides 
found in Panamanian coral tissues included lin- 
dane, endrin ketone 153, endrin, dieldrin, ethion, 
endosulfan 1, chlordecone, dimethoate, p,p’-DDT, 
0,p’-DDT, and p,p’-DDE. Two plasticizers were 
also identified, butyl benzyl phthalate, and di-(2- 
ethylhexyl)phthalate. Tolerance tests conducted 
using Pocillopora damicornis demonstrated a toxic 
effect of 2,4-D amine salt on this coral. (Baker-IVI) 
W85-03313 


THERMAL EFFLUENT AS A SPORADIC COR- 
NUCOPIA: EFFECTS ON FISH AND ZOO- 
PLANKTON, 

Loyola Univ. of Chicago, IL. 

J. Janssen, and J. P. Giesy. 

Environmental Biology of Fishes, Vol. 11, No. 3, 
191-203, October, 1984. 4 Fig, 2 Tab, 35 Ref. DO 
contract EY-76-A-09-0943. 


Descriptors: *Thermal pollution, *Fish, *Zoo- 
plankton, *South Carolina, *Par Pond, Savannah 
River Plant, Heated water, Cooling ponds, Her- 
ring, Bass, Bluegills, Fish food organisms, Nuclear 
powerplants, Effluents, Mortality, Seasonal varia- 
tion. 


Par Pond is located at the Savannah River Plant 
and is a 1120 ha impoundment retained at the ‘cold 
dam.’ Nuclear reactor cooling water flows from 
the pond’s south arm to the reactor, through cool- 
ing canals and small ponds to Pond C. The ‘hot 
dam’ separates Pond C and Par Pond. As effluent 
from Pond C enters the larger Par Pond it sporadi- 
cally carries with it zooplankton and/or dead fish. 
Pond C produces high zooplankton densities in 
two situations: high and hot effluent flow during 
cold winter weather; and low (cool) effluent flow 
during warmer seasons. High zooplankton densities 
attract blueback herring, which attract largemouth 
bass. Dying and dead bluegills from Pond C (heat 
killed) are eaten by Par Pond bass which swim into 
effluent temperatures as high as 46 C to take these 
easy prey. Blueblack herring and largemouth bass 
distribution are affected by the presence of food 
rather than by temperature. Par Pond blueblack 
herring appear to be available to bass mainly when 
herring are near the effluent from Pond C and 
when they spawn in spring in the littoral zone. 
Because blueblack herring in Par Pond live only 
one year and because their presence in bass habitat 
is seasonal there is strong seasonal component to 
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Group 5C—Effects Of Pollution 


bass food abundance. The 

food abundance for bass at the 

with the winter peak in bass condition. The effects 

of the effluent are not directly due to 

heated effluent but are indirect effects on the 

trophic dynamics of the system and depend on the 
ysical structure of the system, season, and geog- 


Archives of avlichmentd Health, Vol. 39, No. 4, 
p 299-301, July/August, 1984. 3 Fig, 12 Ref. 


rs: *Lead, *Boston, *Massachusetts, *Po- 
table aan, Heavy metals, Water quality, Water 
pollution sources, Air pollution. 


sources, i including air, water, food, and dust. Lead 
makes an contribution to 

lead burden of humans, and the addition of lead 

i uniquely amenable to adjustment, 


lofmann. 
Wasserwirtschaft, Vol. 74, No. 7/8, p 380-382, 
1984. 3 Fig. 


*Hochrein, *Crowfoot, *Aquatic 
Phosphates, Nutrients, Wastewater dispos- 
al, Ecological effects, Water pollution effects. 


In the dammed sections of the river Hochrhein and 
ee ee ee es Se 
ts occur in such an abundance, that i 


ACID PRECIPITATION 
GROWTH IN NORWAY, 


Norsk Inst. for Skogforskning, Aas. 
L. Strand. 
Aquilo, Vol. 19, No. 1, p 32-39, 1983. 7 Fig, 9 Ref. 


AND FOREST 


: *Acid rain, *Norway, *Tree growth, 
Water pollution effects, Acidity, Forests, Tree 
rings. 


The effect of acid on the growth of 
fr rein Norway was and based 6000 


ae teens no 
withs Geocanion tana cae 
effect may be computed 
is of the period 1911 to 1950 and com- 
effect on the ring 


effect of acid precipitation on tree growth. How 
sho designed under field condi- 


POSSIBLE EFFECTS 
OF ACID PRECIPITATION FOREST 
GROWTH, 

Norsk Inst. for Skogforskning, Aas. 

A. O. Stuanes. 


Aquilo, Vol. 19, No. 1, p 50-63, 1983. 8 Fig, 33 
Ref. 


ON 


rs: *Acid rain, *Forests, *Tree growth, 
Water iain efects, Acidity, Plant growth, Ni- 
trates, Sulfates, Aluminum, Hydrogen ion concen- 
tration, Leaching. 


Possible indirect long-term effects of acid precipi- 
tation on forest growth in via are dis- 
cussed. As long as the forest in question is deficient 
in nitrogen there will most probably be an accumu- 
lation of nitrogen in the ecosystem. An increased 
— of nitrate when nitrogen is not the limit- 
element is to be . Increased input of 
ate will in most soils give an increased leaching 
of nutrient cations together with hydrogen ion. 
Potassium seems not to be very sensitive to leach- 
ing in the soils studied. Therefore a possible long 
term indirect effect of acid precipitation on forest 
growth might be that the increased deposition of 
nitrogen and a decreased content of nutrient ca- 
tions induce a deficiency of magnesium and possi- 
bly ium. The aluminium concentrations 
a in ae experiments are as high as 
those reported from Germany, but generally the 
calcium concentrations are gives ~ 
ally a Ca/Al ratio in the effluent higher than 1. So 
far there is no indication that the trees suffer from 
Al-toxicity in Norwegian field experiments. The 
effects suggested in this study are based on rela- 
tively short term experiments supplied very acid 
artificial rain. (Baker-IVI) 


TRACE METALS AND THE PRODUCTIVITY 
OF SHELF WATERS OFF NORTH WEST AUS- 
TRALIA, 


Commonwealth Scientific and Industrial Research 
Organization, Hobart (Australia). Marine Labs. 

D. Mackey. 

Australian Journal of Marine and Freshwater Re- 
search, Vol. 35, No. 5, p 505-516, October, 1984. 8 


Fig, 2 Tab, 34 Ref. 

Descriptors: *Trace metals, *Australia, *Produc- 

tgplankon, Copper, ‘Nickel, Cadatum, Ligud 
ic! jum, 

panne. 


hic measurements on the North West 


Shelf oi ‘derived fr indicated that nutrient enrich- 


ling.“ situ fluorescence 
tt the phytoplankton 
biomass was low and did not increase in regions of 
nutrient enrichment. On the continental shelf, the 
concentrations of , Nickel and cadmium 
were typical of unpolluted waters and by using a 
reverse-p! high performance liquid chromatog- 
y pcm he (SEP-PAK), about 20% of the 


was found to be or; y bound with 
Sutsaar et eae sens ate, zinc, 


and iron and even less organically bound cadmium, 

chromium and manganese. The copper-complexing 

capacity of the surface waters (5-10 nM) was com- 

Eble to fo to the total concentration of trace metals 
le to 


concentration or complex- 

ing capacity. Calculations show that the concentra- 

tion of free copper ions is too low to have any 

eres eee Se Seen ae 2 cages tae 

oT ivity of the water may be affected by 

the bioavailability of essential trace metals. 
(Author’s abstract) 


EFFECTS OF DIESEL OIL ON RECOLONIZA- 
TION OF BENTHIC ALGAE, 

Norsk Inst. for Vannforskning, Oslo. 

T. Bokn. 
Hydrobio! 5 Vol. 116/117, p 383-388, 1984. 2 
Fig, 4 Tab, 16 


Descriptors: *Water pollution effects, *Oil pollu- 
tion, *Industrial wastes, *Algae, Recolonization, 
_ growth, Intertidal waters, Diatoms, Chloro- 
phyta. 


The effect of continuous low dosages of diesel oil 
on the ——.. of periment nc Ce apna was 
inv tt includes organi 
ehaied be or by ceuunien ting stones from the out- 
side shore together with their natural cover of 
rough Anant. gate = Sag pty me 
basin (B1) was compared with that in a control 
basin (B2). During the first month of oil exposure, 
chips on the rack in Bl were overgrown 
mainly by diatoms, while the chips on the corre- 
~ a — dominated by — 
morpha spp. reduction in cov legree 
ae aa ge oa 
mixture of M. nummuloides and Navicula s 


the flora on B2 with very few exceptions. While 
there was little evidence whether the predominant 
diatoms on B1 were favored by diesel oil or not, 
the winter diatom Melosira nummuloides was the 
overall dominant organism in the supralittoral and 
littoral zone in southeast Norway an oil spill 
during late December 1982. Except during the 
month of October, red algae have been absent. 


(Baker- 
W85-03503 


EFFECTS OF TREATED MUNICIPAL 
WASTEWATER ON THE EARLY DEVELOP- 
MENT OF SARGASSACEOUS P! 

Tohoku Univ., Sendai (Japan). Dept. of Fishery 
Science. 

H. Ogawa. 

Hydrobiologia, Vol. 116/117, p 389-392, 1984. 7 
Fig, 3 Ref. 


Descriptors: *Municipal wastewater, *Algal 
gs. *Sargassum, *Water pollution effects, 

aste disposal, Orthophosphates, Ammonium, Ni- 
trogen compounds, Nitrates, Marine environment, 
Hydrogen ion concentration. 


The responses of algae to pollution by municipal 
wastewater depend on the chemical or physical 
nature and the concentration of dissolved sub- 
stances in the wastewater, and on the physiological 
characteristics of the algae themselves. The germi- 
nation rates of zygotes of Sargassum horneri on 
— to effluent, ammonia, and 
nitrogenous compounds are presented. Inhi- 
bition of germination with secondary effluent and 
ammonia occurred in an increasing ammonia-N 
concentration above 10 mg/l. Inhibition of germi- 
nation with ammonium chloride however, oc- 
curred only in the concentration between 50 and 
110 mg/l. Germination on exposure to urea, nitrite 
and nitrate was not significantly inhibited at any 
prepared concentration. Similarly high germina- 
tion rates were observed in zygotes exposed to 
orthophosphates. In seawater alone, pH 4 com- 
pletely prevented germination, but pH 5-10 had 
virtually no inhibitory effect. On the basis of these 
findings, it seems possible that the early develop- 
ment of marine algae would be significantly affect- 
ed by the ammonium compounds in the secondary 
effluent. (Baker-IV) 
W85-03504 


EFFECT OF CRUDE OIL ON THE COLONIZA- 
TION OF MEIOFAUNA INTO SALT MARSH 


IMENTS, 
Louisiana State Univ., Baton Rouge. Dept. of Zo- 
ology and Physiology. 
C. J. Decker, and J. W. Fleeger. 
Hydrobiologia, Vol. 118, No. 1, p 49-58, 1984. 5 
Fig, 2 Tab, 24 Ref. 





Descriptors: *Salt marshes, *Sediments, *Oil 
*Water pollution _- “Invertebrates, Cope- 


pods, Population Fuel, Industrial 
wastes, Po! eer eeell oer todes, Species diversity. 


A controlled colonization experiment was de- 
signed to study the effect of an oil spill on estua- 
rine meiofauna. Forty-five replicate azoic sediment 
chambers were treated with 0, mes or 381 mg 
hydrocarbons: 100 g dry sediment of South Louisi- 
ana crude oil were each quantitatively — 
with three replicate cores for colonizin 
fauna. Chambers were sam poe homey ba adr , 10, 10,30 
and 60 postplacement in a partina ali 
niflora salt marsh. Polychaetes showed a canes 
colonization and reduced densities in oiled relative 
to non-oiled sediments. Significant a was 
noted of nematode numbers in the high oil treat- 
—_ but no delay in colonization was identified. 
drosoma woodini was the only species which 
displayed reaction to the of the oil but 
ly in the top centimeter of sediment. This species 
demonstrated tly decreased densities due 
to the heavily oiled treatment throughout the 
study until day 60 when numbers in the heavily 
oiled chambers were significantly higher than 
those in the non-oiled chambers. Species diversity 
was calculated on the meiobenthic assem- 
blage. Diversity in the high oil treatment was 
generally lower than that in other treatments 
through day 30. Fewer species colonized the heav- 
ily oiled chambers before day 30. No oil effect 
which was separate from a chamber effect ~ 
copepod community structure was 


(Baker-IV1) 
W85-03505 


INTERRELATIONSHIP BETWEEN SOME EN- 
VIRONMENTAL FACTORS OF RIVERBED 
GRAVELS AND POLLUTION INDEX OF 
BOTTOM FAUNA IN THE RIVER, 

Kumamoto Univ. (Japan). Faculty of Engineering. 
S. Nakajima, T. Oda, and Y. Matsunami. 

Japanese Journal of Limnology, Vol. 45, No. 3, p 
220-230, July, 1984. 4 Fig, 5 Tab, 12 Ref. 


Descriptors: *Kuma River, *Kumamoto Prefec- 

ture, *Japan, *Gravels, *River beds, *Pollution 

index, *Benthos, Suspended solids, Flash floods, 

Biotic index, Diversity index, Water pollution, Bio- 

— oxygen demand, Nitrogen, Phosphate, 
idges. 


The interrelationship between some environmental 
factors and indicator species of bottom fauna phase 
in the river was investigated and measured in the 
Kuma River in Kumamoto Pref. during September 
and November of 1982 and 1983. Among environ- 
mental factors, suspended solids in river water are 
seriously affected by flash floods, and these sus- 
pended solids affect matters attached to riverbed 
gravels. Pollution index, biotic index and diversity 
index have been used to clarify the degree of water 
pollution in the river in addition to chemical water 
—_~ such as BOD, nitrogen and eee. 
ie numbers of individual Chironomidae 
have a good positive correlation (r = 0.824-0. ri 
with the weight of attached matters. Bottom fauna 
grew to the critical level of standing crop at 700 
dry mg/100 sq cm of attached matters on the 
riverbed gravels. It was also very clear that num- 
bers of species, numbers of individual and standing 
—- < bottom fauna have a close correlation 
their living space, e.g, ratio of gravel to 
sampling area (occupation ratio), and flatness of 
gravels. It was found that biotic indicators should 
be studied and reported more precisely regarding 
the riverbed environmental factors such as gravel 
size, living space, and standing crop on the gravel. 
(Author’s abstract) 
W85-03509 


EFFECT OF NUTRIENT ENRICHMENT ON 

THE NATURAL PHYTOPLANKTON COMMU- 

NITY OF LAKE BIWA MAINTAINED IN 

GLASS BOTTLES, 

Kyoto Univ., Otsu (Japan). Otsu Hydrobiological 

Station. 

= S. R. Ibanez, M. Nakanishi, and Y. Tezuka. 
Japanese Journal of Limnology, Vol. 45, No. 3, p 

231-239, July, 1984. 3 Fig, 5 Tab, 14 Ref. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


: ne Biwa, *Japan, *Nutrient en- 
lankton, Nitrogen, Phosphorus, 
fects, Chlorophyll a, Productivi- 


pct 
Water euaee 
ty, Lakes. 


Near- and offshore waters of the south basin of 
a Biwa were bottled, ont with nitrogen 
incuatd or long 


in combination have the most stimulatory effect on 
phytoplankton growth, whereas there was some 
evidence that ni rather than phosphorus 
stimulated Moree more in terms of 
pce a and total umber. Nitrogen plus 
phosp! — treatments remarkably 
changed the phytop ton composition leading to 

an increase in green algae. Polluted river water 
without nutrient addition also promoted algal 

wth. (Author’s abstract) 

85-03510 


COMPARATIVE STUDY ON THE FATE OF 
THE POLYCHLORINATED _BIPHENYL 
2,4,5,2’,4’,5’-HEXACHLOROBIPHENYL AND 
THE POLYCYCLIC AROMATIC HYDROCAR- 


~~ Univ. (Norway). Inst. of ae oe 
E. Solbakken, K. Ingebrigtsen, and 

Paimork 
Marine Biology, Vol. 83, No. 3, p 239-246, Novem- 
ber, 1984. 2 Fig, 3 Tab, 28 Ref. 
Descriptors: *Polychlorinated bit 
- *Hexachlorobiphenyl, * 

Pim ag’ scintillation, Biodegradation, 


phy, 
Fee on hydrocarbons, Animal tissues, 
Water re effects. 


biphenyls, *Phenan- 
under, *Autora- 


The uptake, distribution and excretion of the xeno- 
biotics (C-14)2,4,5,2’,4’,5’-hexachlorobiphenyl (6- 
CB) and (9-(C-14))-phenanthrene in the flounder 
Platichthys flesus after a single in ic admin- 
istration was studied by liquid scintillation count- 
ing and whole-body autoradiography. The floun- 
ders were collected in October 1981 from a coastal 
area near Bergen, Norway. The initial distribution 
patterns of the two lipophilic com its were 
similar, whereas a large differences in the rate of 
elimination was demonstrated. The 6-CB-derived 
radioactivity remained much longer in the tissues 
than that of phenanthrene. An accumulation of the 
two components in lipid-rich tissues was clearly 
illustrated in the autoradiograms. High concentra- 
tions were also found in melanin-rich tissues such 
as skin and the uveal tract of the eye. A relatively 
high concentration of phenanthrene was found in 
the lens of the eye. Much more 6-CB-derived 
radioactivity was observed in the female gonads 
than in those of the male, suggesting the former to 
be an important means of excretion of this com- 
pound in female flounders during spawning. The 
residual levels of 6-CB-derived radioactivity one 
yr after administration were about 10% of those 
measured after 10 wk. Flounders showed low bio- 
aa of 6-CB. (Author’s abstract) 
W85-03511 


TOXICITY OF COPPER SULPHATE AND 
ZINC SULPHATE TO MACROBRACHIUM LA- 
MARREI (H. MILNE EDWARDS) (DECAPODA, 
PALAEMONIDAE), 

Gorakhpur Univ. (India). Dept. of Zoology. 

R. Murti, and G. S. Shukla. 

Crustaceana, Vo. 47, No. 2, p 168-173, September, 
1984. 2 Tab, 27 Ref. 


Descriptors: *Copper sulfate, *Zinc sulfate, 
*Water pollution effects, *Prawn, Industrial 
wastes, Sulfates, Aquatic fauna, Toxicity, Pesti- 
cides. 


Macrobrachium lamarrei were exposed to six dif- 
ferent concentrations of copper sulfate and zinc 


Effects Of Pollution—Group 5C 


sulfate solutions. The showed increased 
activity immediately their transfer to the test 
solutions. They subside their activity very soon in 
copper sulfate, whereas in zinc sulfate they remain 
active for about 2 hr frequently coming to the 
surface of the toxic solution. In both 


prono 

region. The 96 h LCSO values of copper # 
(0.247 mg/l) and zinc sulfate (3.188 mg/1) aan 
that is thirteen times more toxic to this 
species zinc. The minimum concentration of 
zinc sulfate to initiate slight mortality was 1 mg/1 
while for the g value was as 
low as 0.01 mg/l. The first mortality in copper 
sulfate solution of 0.5 mg/l was noted after 4 hr 
exposure in contrast to zinc sulfate where it re- 
quired 6 hr in 15 mg/] solutions. (Baker-IVI) 
W85-03513 


METHODS FOR EVALUATION MAXIMUM 


WATER FISH. I. EVALUATION 
VALUES OF FUNGICIDE THIRAM (METO! 
DE DETERMINARE A VALORILOR MAXIME 
ADMISIBILE (MATC) IN APA A UNOR PESTI- 
CIDE ASUPRA UNOR SPECII DE PESTI DUL- 
CICOLI, I. DETERMINAREA VALORII MATC 
A FUNGICIDULUI TIURAM), 

— of Terrestrial Ecology, Edinburgh (Scot- 


= Leonte, L. Ene, I. Serban, F. Harald, and P. 
etre. 

Buletinul de Cercetari Piscicole, Vol. 35, No. 1-2, 
p 67-87, 1982. 6 Fig, 5 Tab, 19 Ref. 


Paste *Bioassays, *Thiram, *Fungicides, 
*Goldfish, *Carp, *Pesticide toxicity, Toxicity, 
Fish, Growth stages, Embryonic growth stage, 
a growth stage, Water pollution effects, Pes- 
ticides. 


The lethal and sublethal chronic toxicity of chemi- 
cal substances (pesticides) upon freshwater fish 
was evaluated. A long term bioassay using goldfish 
(Carassius auratus gibelio) was conducted for eval- 
uation of maximum acceptable toxicant concentra- 
tion (MATC) of the fungicide thiram; methodolo- 
gy elaborated on includes the experimental require- 
ments, the ct penne and ch uae eo charac- 
teristics measured, evaluation and esti- 
mation utilized. ‘The subet substitution of a long term 
chronic bioassay by rapid tests was attempted on 
the embryonate eggs, larval stages, and fingerlings 
of grass carp (Ctenopharyngodon idella) in the first 
month of development. The MATC values of fun- 
gicides thiram for grass carp was determined to be 
0.018 mg/L and application factor to be a = 0.45. 
(Author’s abstract) 

W85-03531 


INFLUENCE OF THE GEOTHERMAL 
WATERS ON FISHES AND AQUATIC INVER- 
TEBRATES, IN THE PLAIN OF BANAT } as 
FLUENTA APELOR GEOTERMALE, 
CIMPIA BANATULUI, ASUPRA PESTILOR ‘sl 
NEVERTEBRATELOR ACVATICE), 

V. Popescu-Marinescu, L. Elian-Talau, M. 
Papadopol, D. Nicolescu, and L. Teodorescu. 
Buletinul de Cercetari Piscicole, Vol. 35, No. 1-2, 
p 85-100, 1982. 12 Fig, 7 Ref. 


Descriptors: *Thermal water, *Geothermal water, 
*Fish, *Invertebrates, *Plain of Banat, *Romania, 
Water pollution effects, wg — Tubificids, 
Oligochaetes, Crustaceans, Bioassa: 


Research on the effects of geothermal waters (both 
used and unused) on vertebrates and invertebrates 
made the water’s toxico-lethal character obvious in 
waters with a normal concentration or diluted up 
to over 17%. Among the organisms used in the 
experiment, Daphnia magna (a cladoceran) and 
young (Lyprinus carpio) have proved to be 
more sensitive. Tubifex tubifex (an_oligochaete) 
have proved to be more resistant. Taking in ac- 
count the toxicity of geothermal waters with addi- 
tion of a specific smell and taste contracted by the 
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meat fish, their overflow into natural receivers is 
not . (Author’s abstract) 

W85-03532 


STUDIES ON THE EFFECTS OF SEWAGE EF- 


FLUENT ON GASTROPOD POPULATIONS IN 

EXPERIMENTAL STREAMS, 

Aston Univ., Birmingham (England). Dept. of Bio- 
ical Sciences. 

A. J. Watton, and H. A. Hawkes. 


Water Research, Vol. 18, No. 10, p 1235-1247, 
1984. 6 Fig, 9 Tab, 21 Ref. 


Descriptors: *Gastroy *Indicator organisms, 
*Wastewater ——., Water pollution effects, Ef- 
fluents, Abundance, Biomass, Population dynam- 
ics, Reproduction, Mortality. 


The validity of using selected gastropod species as 
biological A heme of pollution in rivers was in- 
vestigated. 


Lymnaea peregra and Potamopyrgus 
jenkinsi were etodied over a 21 moath period of 
exposure to aon river water, and to river water 
containing 25 or 50% treated sewage effluent. 
Each water channel contained riffle and pool 


both species were higher in the riffles. The 
concentration of the sewage effluent did not have a 
significant effect on abundance or biomass of L. 
See 2 ee eS = 
were significantly greater in riffle and pool in the 
absence of effluent. Abundance and biomass of P. 
jenkinsi were significantly greater in the 25% efflu- 
ent channel than in 50% effuent. oe 
differences in the growth of L. arya 
channels was noted. L. peregra ignificantly 
greater amounts of eggs and egg masses in riffle 
and pool in the presence of effluent. No differences 
were noted in the reproduction rate per adult of P. 
jenkinsi between the 0 and 25% effluent channels. 
Population differences between channels are prob- 
ably largely the result of differing mortality rates. 


(Baker- 
W85-03540 


PREDICTION OF BIOCONCENTRATION IN 


Building Research Establishment, Princes Risbor- 

ough . Princes Risborough Lab. 

J oi bibliographic entry see Field 5A. 
55-0354; 


UPTAKE AND RELEASE OF ENVIRONMEN- 
TALLY OCCURRING ODOROUS COM- 
POUNDS BY FISH, A REVIEW, 

yg ne Univ. (Finland). Dept. of Limnology. 
Water Research, Vol. 18, No. 10, p 1263-1271, 
1984. 2 Fig, 5 Tab, 72 Ref. 


Descriptors: *Fish, *Flavor, *Organic compounds, 
*Water pollution effects, Toxicity, Odor, Taste, 
Reviews, Wastewater. 


The occurrence of chemical compounds in the 
environment which may impair the flavor of fish is 
reviewed. Fifty-seven compounds, various mix- 
tures and waste waters are listed with effective 
concentrations and exposure data. Factors affect- 
ing the — and release of environmentally oc- 
curring odorous substances by fish are discussed. 
At least 57 chemical com; several mixtures 
of compounds and waste waters have been shown 
to cause off-flavor of fish under laboratory condi- 
tions. Uptake of flavor-impairing substances by fish 
from their environment may proceed very rapidly 
while the release of these compounds proceeds 
more slowly. Uptake rates are influenced by the 
concentration of the active substance, the exposure 
time, the water quality and the physiological state 
of the fish. Release rates are influenced by purging 
conditions, quality of water, water temperature 
and amount of substance originally absorbed. For 
61.4% of the compounds tested, concentrations 
impairing the flavor of fish were higher than the 
corresponding threshold odor concentrations in 
water. Toxic concentrations are generally higher 
than concentrations influencing the flavor of fish. 


(Baker-IVI) 
W85-03543 


NEUTRALIZATION OF ACID DEPOSITION 
BY NITRATE RETENTION AT BICKFORD 

WATERSHED, MASSA\ 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Civil 
HF. Hemond, and K. N. Eshleman. 

ter Resources Research, Vol. 20, No. 11, 

Ii8i72, November, 1984. 5 Fig, 3 Tab, 31 Ref. 


Descriptors: *Acid deposition, *Acid rain, *Ni- 
trates, “Bickford Reservoir, *Massachusetts, 
Chemical composition, Nitrogen, Nutrients, Water 
pollution effects. 


Current data from Bickford Reservoir and its wa- 
tershed in central Massachusetts document highly 
effective nitrate retention throughout the year. The 
process of nitrate retention tly mitigates 
the effects of present levels of nitric acid deposi- 
tion on surface water chemistry and may have the 
capacity to neutralize possible increased levels of 
nitrate deposition in the future. Concentrations of 
all major inorganic ions were measured in the 
reservoir and tributaries at biweekly intervals from 
July 1981 through June 1983. In contrast to several 
other northeastern U.S. watersheds, stream and 
water column nitrate levels are very low (a) 
mately 1 micro eq/L), and no ‘nitric acid p' 
runoff in 2 years of study. 


appear to significant- 
ly alter watershed susceptibility to acidic deposi- 
tion and may be of comparable importance to soil 
depth and mineralogy in the identification of acid- 
sensitive ecosystems. (Collier-IVI) 
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TOXi- 


INFLUENCE OF PHOSPHONATES UPON 
PHOSPHATE ELIMINATION. 1. COMMUNI- 
CATION: 1-HYDROXYETHANE-1,1-DIPHOS- 
PHONIC ACID (HEDP) (DER EINFLUSS VON 
PHOSPHONATEN AUF DIE PHOSPHATELI- 
MINATION 1. TEIL: 1-HYDROXYETHAN-1,1- 
DIPHOSPHONSAURE —o 

lin (Germany, F.R.). 
Inst. fuer Wasser-, se Mage und Lufthygiene. 

we aay bibliographic entry see Field 5D. 





UPTAKE AND ACCUMULATION OF INOR- 


poy Centre for Inland Waters, Burlington (On- 
P. T. S. Wong, R. J. Maguire, Y. K. Chau, and O. 
Kramar. 


Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 41, No. 11, p 1570-1574, November, 
1984. 4 Fig, 2 Tab, 27 Ref. 


Descriptors: *Tin, ‘*Algae, a 
*Bioaccumulation, *Trace metals, Lead, Arsenic, 
Zinc, Cadmium, Mercury, Antimony, Copper, 
Plant physiology. 


Uptake of Sn by Ankistrodesmus falcatus occurred 
very rapidly. The alga accumulated 2.3 and 4.1 mg 
Sn/g dry weight of cells after 2 and 60 min of 
incubation, respectively, in the presence of 46 
micro g Sn/L of medium. Increasing Sn concentra- 
tions in the medium resulted in a steady increase in 
the Sn concentrations in the cells. At 6 mg of Sn 
scala the oll ind cmenieuts Uae kee 
medium, the cells had accumulated 100 m heads 
dry weight of cells, representing 10% of 

cell mass. The uptake of Sn from the medium pei 
the release of Sn from the cells were not affected 
by other metals (Pb, As, Zn, Cd, Hg, Sb, and Cu). 
Addition of EDTA, however, caused an immedi- 
ate and rapid release of 60% of Sn from the cells. 
Heat-killed cells took up Sn faster and to a higher 
level than living nonheated cells. About 85% of Sn 
taken up by the cells was recovered in the cellular 
Pema fraction and 15% in the protein 
raction, while the lipid and the small molecular 
weight metabolites accounted for 0.2% of the total 
Sn. (Author’s abstract) 
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ELECTROLYTE AND WATER BALANCE IN 
PLASMA AND URINE OF RAINBOW TROUT 


(SALMO GAIRDNER]T DURING CHRONIC 
EXPOSURE TO CAD! 


MIUM, 
Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 
M. A. Giles. 
Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 41, No. 11, p 1678-1685, November, 
1984. 1 Fig, 3 Tab, 40 Ref. 


Descriptors: *Trout, *Water pollution effects, 
*Cadmium, *Blood, *Urine, *Electrolytes, Calci- 

um, Magnesium, Trace metals, Fish physiology, 
y= Be physiology, Chlorides, Potassium, Sodium. 


Rainbow trout (Salmo gairdneri) were exposed to 
3.6 and 6.4 micro g Cd/L for periods up to 178 d. 
Transitory changes in plasma calcium and magne- 
sium were observed in fish exposed to 3.6 micro g 
Cd/L although the differences were not signifi- 
cant. Exposure to 6.4 micro g Cd/L, however, 
resulted in significantly lowered plasma sodium, 
potassium, calcium, and chloride and elevated 
magnesium concentrations. Analyses of urine indi- 
cated that the rate of urine production, osmolality, 
and sodium, potassium, chloride, magnesium, calci- 
um, and protein concentrations were unaffected by 
exposure to 3.6 micro g Cd/L although slight 
changes were observed in the first week of expo- 
sure. Urine production rate and urinary concentra- 
tions of potassium and chloride were unaffected in 
trout exposed to 6.4 micro g Cd/L but sodium, 
protein, and osmolality were elevated and calcium 
and magnesium concentrations reduced in these 
fish. The results demonstrate that the majority of 
the cadmium-induced electrolyte imbalances do 
not result from impairment of renal function. (Au- 
thor’s abstract) 
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OSMOREGULATORY AND HEMATOLOGI- 
CAL RESPONSES OF RAINBOW TROUT 
(SALMO GAIRDNERD TO EXTENDED ENVI- 
RONMENTAL ACIDIFICATION, 

Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

M. A. Giles, H. S. Majewski, and B. Hobden. 
Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 41, No. 11, p 1686-1694, November, 
1984. 5 Fig, 4 Tab, 44 Ref. 


Descriptors: *Trout, *Hydrogen ion concentra- 
tion, *Water pollution effects, *Fish physiology, 
Blood, Calcium, Magnesium, Chlorides, Sodium, 
Osmolality, Animal physiology. 


The dose-dependent relationships of several physi- 
ological responses to acid were examined in rain- 
bow trout (Salmo gairdneri) exposed for 22 d to 
water at pH 4.2-6.0. Significant increases in venti- 
latory and cardiac rates occurred at pH sub w < 
4.9. Hematocrit and hemoglobin concentration in- 
creased progressively with acid stress at pH sub w 
< 5.5. Plasma calcium, magnesium, sodium, and 
chloride concentrations were reduced and plasma 
phosphate elevated in acid-exposed fish. Seasonal 
differences were observed in the quantitative re- 
sponses to acid exposure in the relationship be- 
tween hematocrit and hemoglobin concentration 
and in the plasma concentrations of calcium and 
magnesium. The fractional contribution of sodium 
and chloride to plasma osmolality decreased linear- 
ly with increasing hydrogen ion concentration, and 
the change in plasma sodium, chloride, and osmo- 
lality per unit change in pH sub w was 35.2 mmol/ 
L, 39.7 mmol/L, and 47.4 mosmol/kg, respective- 
ly, in the pH range of 4.5-5.2. We concluded that 
the discrepancy between the reduction in plasma 
osmotic pressure and the combined reduction in 
the major plasma electrolytes is a result of the 
elevation in concentration of an unidentified 
plasma solute which offsets 40-45% of the expect- 
ed reduction in osmotic pressure. (Author’s ab- 
stract) 
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CHANGES IN POPULATIONS AND DRIFT OF 
STREAM INVERTEBRATES FOLLOWING 
LAMPRICIDE TREATMENT. 


J 





Canada Centre for Inland Waters, Burlington (On- 


a 

Dermott, and H. J. Spence. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 41, No. 11, p 1695-1701, Hevcaiie:, 
1984. 1 Fig, 4 Tab, 25 Ref. 


*Lampricides, *Invertebrates, *Ontar- 
fon soulais River, *Achigan Creek, *So 
Creek, Trifluoromethyl tg Water = 
tion effects, Population d ics, Hardness, 
—— insects, piv 


on ie Tewtelh pg; atone 


The most successful method of controlling num- 
bers of sea lamprey (Petromyzon marinus) in the 
Great Lakes through the use of the selec- 
tive chemical  3-trifluoromethyl-4-nitrophenol 
(TFM). The effects of TFM treatment on inverte- 
brate abundance, recolonization, and drift rates 
were examined in three Great Lakes tributaries, 
having a wide range of water hardness. The Gou- 
lais River (a Lake Superior tributary) and its tribu- 
tary, Achigan Creek, are softwater streams with 
alkalinities of 12-20 meq. Soper Creek, a Lake 
Ontario tributary, is hard with an alkalinity of 230 
meq. In the so water streams only philopotamid 
caddisflies and lumbriculid worms were signifi- 
cantly reduced after the TFM treatment, whereas 
their abundance in the untreated stream sections 
was unchanged. Treatment of the hardwater 
stream resulted in a dramatic mortality of leeches. 
Abundance of soft-bodied oligochaetes and Tur- 
bellaria were significantly reduced, while numbers 
of Simuliidae, Hydropsyche, and Baetis increased 4 
d after treatment. Daytime drift rates of Annelida, 
Turbellaria, Amphi Glossosomatidae, = Ti- 
pulidae increased significantly during the lampri- 
cide treatment. Increased drift rates rather 
mortality appears to be the major impact of the 
lampricide on invertebrate communities. The po- 
tential production of the stream is thus reduced. 
(Author’s abstract) 
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UPTAKE EFFICIENCY OF THE GILLS OF 
ENGLISH SOLE (PAROPHRYS VETULUS) 
FOR FOUR PHTHALATE ESTERS, 

Corvallis Environmental Research Lab., Newport, 
OR. Marine Science Center. 

B. L. Boese. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 41, No. 11, p 1713-1718, November, 
1984. 2 Fig, 2 Tab, 23 Ref. 


Descriptors: *Sole, *Phthalic acid esters, *Gills, 
*Fish, Water eigen effects, Fish physiology, 
Bioavailabilty, Fish tissues, Phthalate esters, Plasti- 
cizers. 


Uptake efficiences of the gills of English sole (Par- 
ophrys vetulus) for four homologous phthalic acid 
esters were directly measured and compared with 
octanol-water partition coefficients (K sub ow). 
Test compounds were diethyl phthalate (DEP), 
butyl benzyl phthalate (BBP), bis(2-ethylhexy) 
hthalate (DEHP), and di-n-octyl phthalate 
fD0C). Mean uptake efficiences in a single pass 
through the gills were 11% for DEP (log K sub 
ow = 3.2), 42% for BBP (log K sub ow = 5.8), 
3% for DEHP (log K sub ow = 8.7), and 12% for 
DOC (log K sub ow = 9.2). Uptake efficiences for 
DEP and BBP were inversely correlated with 
weight-specific ventilation volume and did not cor- 
relate with aqueous concentration. Uptake efficien- 
cies for DOC and DEHP were uncorrelated with 
any measured parameter. Solubilities of phthalic 
acid esters were measured by generator column. 
DEP and B3P had aqueous solubilities similar to 
published values, but DEHP was 1/700 and DOC 
was 1/3000 below published solubility values. 
DOC and DEHP used to determine uptake effi- 
ciencies were most likely in colloidal or micellar 
form, which may be less bioavailable than soluble 
forms of the compound; this would reduce the 
ap ent uptake efficiency, regardless of K sub ow 
jue. a 's abstract) 
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METAL INCORPORATION BY BENTHIC 
FAUNA: RELATIONSHIPS TO SEDIMENT IN- 
VENTORY, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Rhode Island Univ., Kingston. Graduate School of 
1B. Frahven ¥: 


and Shelf Science, Vol. 19, No. 
5 p 523.539, yee ‘gucs 1 Fig, 6 Tab, 61 
Ref. EPA grant 80607: 


Descriptors: *Benthos, *Trace metals, *Coastal 
waters, *Radioiso *Model studies, Metals, 
pon metals, Pes lium radioisotopes, Cadmium 

radioisotopes, Cobalt radioisotopes, Chromium ra- 
dioiso Cesium radioisotopes, Iron radioiso- 
topes, ganese radioisotopes, Mercury radioiso- 
topes, Protactinium radioisotopes, Tin radioiso- 
topes, Zinc radioisotopes. 


Concentrations of radionuclides in benthos in a 
model coastal marine environment were related to 
the concentrations of those isotopes in sediment 
and estimations were made of the quantity of ra- 
dionuclides annually in aepereee by benthic orga- 
nisms as a percentage of the amount present in the 
sediments. Twelve radionuclides 7, Cd-109, 
Cs-134, Co-58, Co-60, Cr-51, Fe-59, Mn-54, Hg- 
203, Pa-233, Sn-113, and Zn-65) were added to the 
uniformly mixed water column of a mesocosm run 
in batch mode (non-flow through) as an acid stabi- 
lized mixture. Concentrations were measured 
during the following nine months. Surface living 
fauna incorporated more radionuclides than oee 
a Calculations of total annual radionuclide 
pare eooras by benthic fauna indicated that 
iofauna (metazoans passing through a 500 micro 
m sieve but retained on a 100 micro m sieve) 
incorporated a similar amount of the labelled 
as the macrofauna (metazoans retained on a 
500 micro m sieve), even though the latter have a 
larger standing stock biomass. Benthic metazoan 
fauna can annually cycle from 1% (Sn) to nearly 
50% (Cd) of the amount of added radionuclides 
measured in sediments. (Collier-IVI) 
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eer MONITORING OF POSSI- 
BLE REACTIONS OF 
WASTEWATER REUSE, 

California Univ., Los Angeles. School of Public 
Health. 

R. R. Frerichs. 

Science of the Total Environment, Vol. 32, No. 3, 
4 ——" 1984. 3 Tab, 11 Ref. EPA grant 


Descriptors: *Epidemiology, *Public health, 
*Water reuse, *Recharge, *Los Angeles, *Califor- 
nia, Groundwater recharge, Wastewater renova- 
tion, Human diseases, Water pollution effects. 


The possible health effects of consuming ground- 
water partially recharged with recycled 
wastewater were monitored in a long-term study 
of residents of several communities in eastern Los 
—— County, California. In three phases of 
ecologic studies, health measures were compared 
among residents of two recycled water area (high 
and low concentration) and two control areas. 
Included were measures of mortality, reportable 
illnesses, adverse birth outcomes, and incident 
cases of cancer. While significant differences were 
noted among the four study areas when comparing 
several health outcomes, none of the differences 
were in a direction to suggest a dose-response 
relationship between reclaimed water consumption 
and disease. To —— findings of the ecolo- 
gic studies, a household survey was conducted of 
approximately 2,500 women, half residing in the 
high recycled water area and half in the control 
area. The survey provided increased information 
on reproductive outcomes and on excess effects 
after controlling for important potential confound- 
ing factors such as cigarette use and alcohol con- 
sumption. The results of both the ecologic studies 
and the household survey provide no indication 
that recycled water has a noticable harmful effect 
on the health of a population exposed for nearly 
two decades. (Author’s abstract) 
W85-03639 


COMPARISON OF THE MUTAGENICITY OF 
SEWAGE SLUDGES, 

Illinois Univ. at Urbana-Champaign. Inst. for Envi- 
ronmental Studies. 


Effects Of Pollution—Group 5C 


For primary bibliographic entry see Field SE. 
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METHOD FOR ESTIMATION OF SLIMING 
OF NETS IN LAKE WATERS, 

National Board of Waters, Helsinki (Finland). 

For primary bibliographic entry see Field 5A. 
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MODIFIED LOGISTIC GROWTH EQUATION: 
EFFECTS OF CADMIUM CHLORIDE ON THE 
DIATOM, THALASSIOSIRA WEISSFLOGII 
AND THE DINOFLAGELLATE, AMPHIDIN- 
IUM CARTERI IN UNIALGAL AND BIALGAL 
BATCH CULTURES, 

Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). Marine Ecology Lab. 

W. K. W. Li. 

Aquatic Toxicology, Vol. 5, No. 4, p 307-313, 
November, 1984. 1 Fig, 1 Tab, 28 Ref. 


Descriptors: *Diatoms, *Dinoflagellates, *Cadmi- 
um compounds, *Logistic Growth Equation, Algal 
growth, Population density, Phytotoxicity, Mathe- 
matical equations, Interactions. 


Growth of bacteria and microalgae in batch cul- 
tures follows a well-known pattern characterized 
by successive phases: lag, exponential, stationary, 
and decline. The logistic equation of Verhulst is 
widely used to describe the growth of populations; 
however, it pertains only to the exponential and 
stationary phases. A simple modification to the 
logistic equation is proposed: it extends the de- 
scription of microbial population growth in batch 
cultures from the exponential, through the station- 
ary, into the decline phase. The modified equation 
was first applied to the growth of a diatom (T. 
weissflogii) and a dinoflagellate (A. carteri), each 
in monospecific culture. The conditions in each 
culture were changed by introducing: a chemical 
inhibitor (cadmium chloride), the other species, 
and finally both the inhibitor and the other species 
together. The modified equation described the ef- 
fects of cadmium chloride on the diatom and dino- 
flagellate in unialgal and bialgal cultures by speci- 
fying changes in four parameters: the specific rate 
of growth, an asymptotic maximum population 
density, the specific rate of decline, and a parame- 
ter related to the time at which the population 
density is reduced to one half of its value at 
stationary phase. When the diatom was initially 
dominant, the outcome of competition in the ab- 
sence of Cd(2+) was co-existance with the dinofla- 
gellate; Cd(2+) caused the diatom to decline. 
When the two species were initially a) age ge 
equal, the Cd(2+) provided a refuge for the 
diatom. When the diatom was initially subdomin- 
ant, no refuge against the dinoflagellate was pro- 
vided for the diatom by Cd(2+). (Moore-IVI) 
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Utrecht Rijksuniversiteit (Netherlands). Dept. of 
Veterinary Pharmacology, Pharmacy and Toxicol- 


ogy. 

J. Hermens, H. Canton, N. Steyger, and R. 
Wegman. 

Aquatic Toxicology, Vol. 5, No. 4, p 315-322, 
November, 1984. 6 Tab, 17 Ref. 


Descriptors: *Daphnia, *Toxicity, *Mortality, 
*Reproduction, Water pollution effects, Industrial 
wastes, Mixtures. 


The aquatic environment in industrial areas often is 
polluted with a large number of chemicals. The 
prediction of the joint toxicity of mixtures, com- 
posed of many dissimilarly acting chemicals, is 
very complex. The joint effect on mortality and on 
inhibition of reproduction (as a more specific toxic- 
ity parameter) to Daphnia magna was determined 
for a mixture of 14 aquatic pollutants with several 
chemical ers and probable modes of action. 

wer d in about equitoxic concen- 
trations (identical fractions of their LCSO or 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


EC50). The joint toxicity in the reproduction test 
was lower in com with the mortality test. 
The potential for addition may be reduced when 
more sublethal toxicity criteria are studied. 
The joint toxicity at sublethal level is lower than at 
level, but the toxicity of the mixtures re- 
mains much higher than of the individual 
i and is still near concentration addition. 
(Moore-IVI) 
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EFFECTS OF ZINC ON THE ULTRASTRUC- 
BRAIN CELLS OF THE 


US L., 
University Coll. of Swansea (Wales). Dept. of Zo- 
rs) 
and S. E. Shackley. 


_, — P.E. 
No. 4, p 323-330, 


Aquatic Toxicology, Vol. 5, 
November, 1984. 7 Fig, 1 Tab, 26 Ref. 


: *Herring, *Larvae, *Zinc, Foe 
Water pollution effects, Heavy metals, Estuarine 
environment, Nervous system, Fish eggs. 


The Atlantic herring (Clupea harengus) has stocks 
which wn in estuarine water where heavy 
metal may occur. _ Aquatic py men may 


were 
Reach, i a... h 1983. Eggs were 
2 ar and artificially fertilized. 
Tat crenaesand shangen toe tons colts of C. 
harengus larvae, hatched from eggs incubated in 
four zinc concentrations (0.5, 2.0, 6.0 and 4 
Fe has cxrestare of the’ morphometric anal 
fine structure of the brain cell was affected by 
zinc at all concentrations examined. Significant 
swelling of the nuclear membranes, rough endo- 
ic reticulum, an increase in intracellular 


mitochondria were observed. At 12.0 ppm zinc 
pe mee reduction in the relative volume of the 

ucleus, degeneration of the mitochondrial cristae 
souk cieuibeitnen tn tea:ivaitians ans dhnareed. In 
the zinc-treated larvae the reduced oxygen utiliza- 
tion by the mitrochondria, accompanied by a possi- 
ble loss of energy, would affect the normal func- 
tion of the mid and hind brain, which would result 
in an impai t of visual and swimming re- 
sponses. effects of zinc, at concentrations 
which are not immediately lethal, are of impor- 
tance to movement and hence to viability of the 


OTIC STRESS, 
Environmental Research oa Gulf Breeze, FL. 
C. L. McKenney, and D B. Hamaker. 

Aquatic Toxicology, 
November, 1984. 5 Fig, 1 Tab, 54 Ref. 


Vol. 5, No. 4, p 343-355, 


Descriptors: *Fenvalerate, *Larvae, *Grass 
shrimp, *Osmotic stress, Prete toxicity, Me- 
tabolism, Development, Pyrethr insecticides, 
Water pollution effects, Estuarine environment, 
Salinity, Toxicity. 


Larvae of the estuarine grass shrimp, Palaemonetes 
pugio, were reared in the laboratory from hatch 

metamorphosis under optimal salinity con- 
ditions (20%) in a range of lethal and sublethal 
concentrations of the pyrethroid insecticide, fenva- 
lerate. A nominal concentration of 3.2 ng fenvaler- 
ate/I significantly reduced the hig tem of larvae 


‘esponses varied with e of 
development. After 8 days of exposure to coche 
ate, oxygen consumption rates were elevated when 
larvae were exposed acutely to hypoosmotic stress 
(10% S). Metabolic responses of premetamorphic 


larvae to hyperosmotic stress (30% S) were also 
modified by sublethal fenvalerate exposure. Alter- 
ations in metabolic-salinity patterns of larval grass 
shrimp developing under sublethal concentrations 
of fenvalerate si reduction in the ecological 
fitness of this sensitive life stage by limiting their 

oe ee 2 ee 

estuarine waters. (Author’s abstract) 
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TOXIC EFFECTS OF VANADIUM ON THE 
SOME FRESHW 


TOXIQUES DU VANADIUM SUR LE META- 
BOLISME DE QUELQUES ALGUES D’EAU 
DOUCE CULTIVEES IN VITRO), 

Rennes-1. (France). Lab. d’Hydrobiologie. 

B. Savoure. 

Hydrobiologia, Vol. 118, No. 2, p 147-151, No- 
vember, 1984. 3 Tab, 9 Ref. 


Descriptors: *Vanadium, *Phytotoxicity, Pe mg 
Plant metabolism, Nitrates, Enzymes, Molybde- 
num. 


Laboratory studies on unialgal cultures have 
shown that vanadium at a concentration of 1000 
micro-g/1 may have stimulatory and inhibitory ef- 
fects on the metabolism of cells. A si t 
decrease in the synthesis of soluble carbohydrates 
caused by vanadium at this concentration is dem- 
onstrated. In contrast, a stimulating effect on pro- 
tein metabolism and nitrate-reductase activity in 
cells is shown. It is suggested that enhancement of 
this enzyme activity may be due to the cationic 
form of vanadium, donating electrons and stimulat- 
ing the reduction of nitrates, primarily activated by 
molybdenum. (Author’s abstract) 
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EFFECTS OF PHOSPHORUS AND NITROGEN 
ENRICHMENT ON THE PHYTOPLANKTON 

IN A TROPICAL RESERVOIR (LOBO RESER- 

VOIR, BRAZIL), 

Universidade Estadual Paulista, Botucatu (Brazil). 

Inst. Basico de Biologia Medica e Agricola. 

For primary bibliographic entry see Field 2H. 
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INSURANCE AGAINST LIABILITY FOR ENVI- 

RONMENTAL POLLUTION - COVERAGES 

AND LIMITATIONS, 

E. I. Selig. 

Great Lakes Waste and Pollution Review Maga- 

-~ Vol. 1, No. 1, p 17-19, April, 1983. 1 Fig, 1 
ef. 


Descriptors: *Legal aspects, *Water pollution ef- 
fects, *Insurance, Plumes, Path of pollutants, 
Groundwater pollution, Cleanup operations, Spills. 


As a result of using large quantities of water to 
extinguish a fire at a chemical plant, the ground- 
water underneath the plant became contaminated. 
While the company was insured against cleanup 
costs, the insurance company and the chemical 
firm viewed the problem differently. The chemical 
firm filed suit against the insurance company, seek- 
ing declaratory relief. The defendant argued that 
plaintiff owned the groundwater underlying the 
site of plaintiff's own facility, and that damage to 
such groundwaters was therefore excluded from 
coverage. The Court disagreed, holding that 
groundwater in its natural state is not capable of 
ownership by the above ground legal owner of the 
property, but becomes his property only when he 
brings it within his possession or control by with- 
drawing it from the ground. The defendant was 
found liable to reimburse the plaintiff for costs and 
expenses of correcting the chemical contamination 
of groundwater underneath the plaintiffs premises, 
as well as of groundwater that had migrated 
beyond those premises from the site of the original 
contamination. The primary practical lesson to be 
learned from the Aviex case is that insurance con- 
tracts against liability for complex occurrences 
need to be carefully crafted, reviewed and negoti- 
ated by the parties. This is especially true in the 
relatively new field of environmental impairment 

insurance, which is now required for haz- 


ardous waste management facilities and is also 
available to industrial and commercial facilities 
that handle potentially hazardous chemicals in 
their operations. (Baker-IVI) 
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EFFECT OF ORGANIC CONTAMINATION 
UPON MICROBIAL DISTRIBUTIONS AND 
HETEROTROPHIC UPTAKE IN A CAPE COD, 
MASS., AQUIFER, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

R. W. Harvey, R. L. Smith, and L. George. 
Applied and Environmental Microbiology, Vol. 
48, No. 6, p 1197-1202, December, 1984. 5 Fig, 2 
Tab, 18 Ref. 


Descriptors: *Groundwater pollution, *Bacteria, 

*Wastewater pollution, *Cape Cod, *Massachu- 

setts, Water pollution effects, Path of pollutants, 

Land , Effluents, Infiltration, Specific con- 

ee: Particulates, Organic compounds, 
umes. 


The effect of land-disposed, secondarily treated 
sewage upon bacterial concentration, distribution, 
solid-solution partitioning, and glucose uptake 
rates were studied within a 4-km-long plume = 
contaminated groundwater at Otis Air 
Cape Cod, Sdeanshaase. The Gales seeunh fo 
Gutenaet to infiltration sand beds, percolates to 
the water table, and moves southward with the 
flowing groundwater toward Nantucket Sound. 
Water samples for microbial assays were obtained 
for a network of screened observation wells. Six 
core samples of aquifer sediments were taken at 
depths ranging from 12 to 32 m at 0.21 and 2.93 km 
from the source of contamination. The number of 
free-living (unattached) bacteria in contaminated 
groundwater declined steadily with increasing dis- 
tance from the source of sewage infiltration. Bacte- 
rial abundance in groundwater sampled at 0.31 km 
correlated strongly with specific conductance and 
increased sharply at depths from 6 m to 14 m, then 
declined at 20 and 31 m. Most bacteria in contami- 
nated and uncontaminated zones of the aquifer 
were bound to the surfaces of particulates, < 60 
micro-m in diameter. Portions of the total sample 
Fa ge on associated with solid surfaces ranged 
m 98% at 0.21 km and 19 m depth to about 
100% at 2.93 km and 24 m depth. The glucose 
uptake rate, assayed at in situ and 5 micro-M 
concentrations, declined steadily in contaminated 
groundwater sampled along a transect. The strong 
correlation between the abundance of free-living 
groundwater bacteria and the proximity to the 
source of contamination within the first kilometer 
of the plume suggests an influence from contami- 
nant organics. (Moore-IVI) 
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STUDY ON ORGANIC POLLUTION PARAM- 
ETERS FOR DYES AND DYEING AUXILIA- 
Government Industrial Research Inst., Osaka, 
Ikeda (Japan). 

T. Saito, Widayat, W. winiati, K. Hagiwara, and 
Y. Murakami. 


Analytische Chemie, Vol. 319, No. 4, p 433-434, 
October, 1984. 1 Fig, 1 Tab, 6 Ref. 


Descriptors: *Dyes, *Oxygen demand, 
*Wastewater treatment, *Dye industry wastes, 
Chemical oxygen demand, Biochemical oxygen 
demand, Textile industry, Biodegradation, Aerobic 
conditions, Surfactants, Acetic acid. 


Organic pollution parameters of the refractory 
chemicals have been investigated for the dyes and 
dyeing auxiliaries widely used in the textile indus- 
try. The resistance and susceptibility of the chemi- 
cals to aerobic biodegradation are predicted for 
nine kinds of dyes. In general, an organic substance 
with more than approximately 0.7 of BODS5/TOC 
seems to be susceptible to aerobic biodegradation 
like self-purifying action of natural water. Most 
dyes, DBS, polyoxyethylenenonylphenyl esther 
and some dyeing auxiliaries showed a relatively 
high resistance to aerobic biodegradation since 
their BODS/TOC ratios were 0.08-0.89, while 





some surfactants and acetic acid a ed to show 
susceptibility to aerobic tedagmeneten since their 
BODS/TOC ratios were large. The accumulation 
of biorefractory chemicals with small BODS/TOC 
ratio has a great potential impact on the deteriora- 
tion of the na water quality. (Baker-IVI) 
W85-03746 


5D. Waste Treatment Processes 


ENVIRONMENTAL CHEMISTRY OF 1,2-PRO- 
PANEDIOL DINITRATE: AZEOTROPE FOR- 
MATION, PHOTOLYSIS AND BIODEGRADA- 


’ 
California Univ., Berkeley. Naval Biosciences Lab. 
ane Wyman, H. E. Guard, and W. M. Coleman, 
Archives of Environmental Contamination and 
Toxicology, Vol. 13, No. 6, p 647-652, November, 
1984. 2 Fig. 2 Tab, 17 Ref. ONR contract NO0014- 
69-0200-1001. 


Descriptors: *Propanediol dinitrate, *Azeotropes, 
*Photolysis, *Biodegradation, Fuel, Water pollu- 
tion effects, Wastewater treatment, Biological 
wastewater treatment. 


The feasibility of detoxification by microbial biode- 
gradation including the use of a commercially 
available culture, and photolysis with ultraviolet 
light were considered in dealing with 1,2-propane- 
diol dinitrate, commonly known as propylene 
glycol dinitrate (PGDN), the major component of 
the Naval torpedo fuel, Otto fuel II. Because of the 
possible pollutant and health effects of PGDN, 
wastewaters containing Otto fuel II must be de- 
toxified prior to disposal. The compound proved 
resistant to biodegradation by microorganisms 
found in sewage sludge, a pure culture of Pseudo- 
monas — and a commercially available 
inoculum, Phenobac, employed for degradation of 
nitrogen a organic wastes. PGDN is pho- 
tolabile in ultraviolet, decomposing to pyruvic and 
lactic acids. In biode; tion experiments, PGDN 
rapidly evaporated from aqueous solutions. This 
unexpected volatility of PGDN, which poses a 
potential health hazard, was attributed to the for- 
mation of a PGDN-water azeotrope, whose pres- 
ence was demonstrated by partition experiments. 
(Baker-IVI) 

W85-03220 


DENITRIFICATION IN SEWAGE  TREAT- 
MENT PLANTS - DEMAND 


G 
GIONEN MIT GERINGER CARBONATHARTE 
DES TRINKWASSERS), 


Stuttgart Univ. (Germany, F.R.). Inst. fuer Sied- 


lungswasserbau, W 
chaft. 
H. Kapp. 


asserguete- und Abfallwirts- 


Wasserwirtschaft, Vol. 74, No. 6, p 319-326, June, 
1984. 10 Fig, 11 Ref. 


Descriptors: *Biological wastewater treatment, 
*Denitrification, *Hardness, Wastewater treat- 
ment, Alkalinity, Hydrogen ion concentration, 
Flocculation, Microbial denitrification. 


In low-loaded biological sewage treatment plants 
the microbial oxidation of ammonium nitrogen is 
successful. The nitrification leads to a reduction of 
the alkalinity of the sewage by the production of 
hydrogen ions. In the case of a low carbonate 
hardness, a decrease in the pH-value with the 
negative consequences for the flocculent structure 
of the biological sludge is to be expect. The micro- 
bial denitrification is an appropriated counter- 
measure. (Author’s abstract) 

W85-03271 


WASTEWATER DISINFECTION WITH BRO- 
Se yy gama 

T. G. Zeh, J 

Public Works, Vol. 115, No. 10, p 56-57, October, 
1984. 2 Fig, 2 Tab. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


Descriptors: *Drinking water, *Disinfection, *Bro- 
mine chloride, Chlorine, Bromine, Economic as- 
pects, Fish, Toxicity, Water treatment. 

Bromine chloride provides an im; 


rtant —i 
advantage when used in place of chlorine to disin- 
fect wastewater plant effluent in that it is not toxic 
to fish. In addition, it is more effective than either 
of its two individual elements for cooling water 
treatment and is also cost competitive with other 
wastewater disinfection methods that do not 
produce an effluent residual. Reactions of bromine 
chloride with water or ammonia are analogous to 
those of chlorine. However, the half life of the 
bromine compounds is approximately 10 minutes 
compared to about 20 for similar chlorine 
compounds. Until recently, a lack of safe technolo- 
gy discouraged wide spread use of bromine chlo- 
ride in water treatment. Although the compound is 
not any less hazardous today, equipment and meth- 
ods ‘for storing and dispensing it are far more 

In treatment applications, bro- 
mine chloride is best utilized in its liquid form. 
(Baker-IVI) 

W85-03273 





LANDSCAPE DESIGN HELPS SELL INNOVA- 
TIVE WASTEWATER EFFLUENT DISPOSAL 
SYSTEM, 

J. Z. Olcott, and T. A. Pedersen. 

Public Works, Vol. 115, No. 10, p 74-75, October, 
1984. 2 Fig. 


Descriptors: *Wastewater disposal, *Rapid infiltra- 
tion basins, *Landscaping, *Orange County, *Flor- 
ida, Guidelines, Design criteria, Infiltration, 
Wastewater irrigation, Groundwater recharge. 


Landscape design can lessen the impact of major 
disposal projects and help create an esthetically 
pleasing environment. It can also help move a 
project down the road to approval, especially if 
the concerns of residents have been addressed. An 
example of a successful project in Orange County, 
Florida, is described where a wastewater effluent 
management plan included landscape design to 
make a more acceptable and effective project. The 
proposed wastewater management plant was to 
reuse the effluent for irrigation of citrus crops and 
for recharge of groundwater resources via rapid 
infiltration basins (RIB). Landscape design consid- 
erations for the infiltration basins were identified 
during the evaluation of the engineering and tech- 
nical conceptual design. Guidelines and design 
standards include configuration of the basins, maxi- 
mum slope gradient for landscaped basins, quantity 
and type of plants used for visual effects, fencing, 
= distance relationships between basins and 
viewers. (Baker-IVI) 
W85-03275 


SMALL TOWN CONQUERS WASTEWATER 
TRIBULATIONS, 

Culp/Wesner/Culp, Denver, CO. 

H. H. Benjes, and C. G. Johnson. 

Public Works, Vol. 115, No. 10, p 78-80, October, 
1984. 5 Fig, 1 Tab. 


Descriptors: *Wastewater treatment facilities, 
*Spearfish, *South Dakota, Aeration, Sludge, 
Clarifiers, Activated sludge process, Debris, Com- 
puters. 


Spearfish, South Dakota, suffered a catastrophic 
loss of its wastewater treatment lagoon in the 
spring of 1978. The replacement facility designed 
to handle the problems includes a plant designed to 
meet a 10 mg/L day discharge requirement for 
BODS and TSS. During the facility planning, there 
was concern for several of the design concepts. 
Extended aeration sludge experiences a 20 day or 
more sludge age in the process and should there- 
fore be stable. It was decided that liquid sludge 
storage without aeration would be satifactory. Ex- 
posed final clarifiers in South Dakota will 5 
However, the designer elected not to cover the 
clarifiers in order to avoid creating a highly corro- 
sive atmosphere and concomitant metal deteriora- 
tion. Activated sludge plants that are not preceded 
by primary clarifiers accumulate a t deal of 
debris that constantly recycles from the clarifier to 


the aeration basin. Special effort is needed to ac- 
commodate this debris. The designer provided a 
performance-reporting program, a preventive 
maintenance program, and an inventory control 
+ for an Apple II computer system. (Baker- 
W85-03276 


KINETICS OF THE DESORPTION OF AMMO- 
NIA FROM WATER BY DIFFUSED AER- 
ATION, 

Vanderbilt Univ., Nashville, TN. Dept. of Civil 
and Environmental Engineering. 

J. Patoczka, and D. J. Wilson. 

Separation Science and Technology, Vol. 19, No. 
1, p 77-93, January, 1984. 6 Fig, 2 Tab, 22 Ref. 


Descriptors: *Wastewater treatment, *Ammonia, 
*Diffused aeration, *Desorption, Kinetics, Nitro- 
gen removal, Mass transfer, Mathematical equa- 
tions. 


Effluents from conventional wastewater treatment 
plants contain large concentration of nitrogen, 
with ammonia nitrogen being the main form. De- 
sorption of ammonia from wastewater occurs 
when liquid of high pH is brought into contact 
with large amounts of air. Ammonia desorption by 
diffused aeration was investigated in a lab-scale, 
batch aeration column, and the theoretical basis for 
the operation was developed. A formula was de- 
rived for the calculation of the fraction of ammo- 
nia present in the solution in undissociated form 
(susceptible for desorption) for any given tempera- 
ture and pH. Desorption was found to be equilibri- 
um controlled. Lower limits of the ammonia mass 
transfer coefficient for bubbles rising through the 
water column were estimated. The impact of the 
surface effect on the rate of desorption was taken 
into account in the calculations. The depth of 
submersion of the diffuser and the bubble size have 
no impact on the efficiency of the process. Due to 
mass-balance and mass-transfer considerations, dif- 
fused aeration is not an economical process for 
ammonia removal. The large amounts of air re- 
quired and rapid mass transfer rate indicate that 
apparatus with very low resistance to air flow will 
be more economical. (Moore-IVI) 

W85-03299 


NICKEL REMOVAL FROM A SYNTHETIC 
NICKEL-PLATING WASTEWATER USING 
SULFIDE AND CARBONATE FOR PRECIPI- 
TATION AND COPRECIPITATION, 

Auburn Univ., AL. Dept. of Civil Engineering. 
S. McAnally, L. Benefield, and R. B. Reed. 
Separation Science and Technology, Vol. 19, No. 
2/3, p 191-217, February/March, 1984. 12 Fig, 4 
Tab, 20 Ref. 


Descriptors: *Wastewater treatment, *Nickel, 
*Metal-finishing wastes, *Sulfides, *Carbonates, 
Chemical precipitation, Coprecipitation, Industrial 
wastes, Mathematical models, Hydrogen ion con- 
centration. 


A significant problem for municipal wastewater 
treatment plants is the inefficient removal of toxic 
metal constituents. The primary source of toxic 
metals in municipal wastewater is industrial dis- 
charge, such as metal electroplating wastewater. 
The uses of soluble sulfide and carbonate were 
evaluated to determine their effectiveness in reduc- 
ing nickel in a synthetic nickel plating wastewater. 
An optimum pH range for nickel removal from a 
synthetic wastewater was found to be 10.0-11.0. 
The optimum removal occurred at = 11 where a 
residual total nickel concentration of 0.1 mg/L was 
obtained with a sulfide:nickel weight ratio of 2.0 
and a carbonate:nickel weight ratio of 20.0. A 
similar degree of removal was achieved at pH 10 
where a residual total nickel concentration of 0.2 
mg/L was obtained with a carbonate:nickel ratio 
of 10.0 and a sulfide:nickel ratio of 0.5. A mathe- 
matical model of the synthetic system produced by 
multiple regression analysis predicted the sample 
data trends quite effectively. (Moore-IVI) 
'W85-03300 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


SEASONAL CHANGES IN CONCENTRATION 
ELEMENTS IN THE 


OF MAJOR NUTRIENT 

RHIZOMES AND LEAVES OF TYPHA ELE- 

Rejesthon Unie a (India). Dept. of Bo’ 
j niv., Jaipur ia). t. o tany. 

B. x K. P. Seon. 

Aquatic Botany, Vol. 20, No. 1/2, p 65-73, Octo- 

ber, 1984. 3 Fig, 23 Ref. 


Descriptors: *Cattails, *Nutrients, *Wastewater 
treatment, *Seasonal variation, *India, Calcium, 
Magnesium, Nitrogen, Phosphorus, Macrophytes, 
Aquatic plants, Wetlands. 


Macrophytes may be used in wetlands for stripping 
wastewaters of their excessive nutrient loads; nutri- 
ents can be removed by harvesting the plant bio- 
Jeon thle tem edpep msde yy ge mica: Mage 
aboveground parts are ested. T. elephantina, a 
common macrophyte of Indian wetlands, has an 
extensive system of rhizomes; the leaves are broad, 
thick and up to 4 m long. The tissue concentrations 
of calcium, magnesium, nitrogen and phosphorus 
in the leaves (aboveground shoots) and vertical 
branches of rhizomes of T. elephantina were stud- 
ied near Jaipur (India) during 1975-76. Calcium 
and magnesium concentrations did not show trends 
of seasonal change. Nitrogen exhibited two peak 
levels in the leaves during May and November, 
and a peak in the rhizomes during March. Phos- 
phorus concentration exhibited two peak levels in 
the rhizomes during July and January, and at least 
one clear peak in the leaves during April. Total 
nutrient contents were calculated using biomass 
data for leaves published earlier. About 35% N 
and 50% P of total maximum content in the 
leaves translocated to the zhizomes during winter 
and later some of it was used again for new shoot 
growth. While the translocation of nutrients such 
as nitrogen to the belowground parts conserves 
nutrients, it also favors microbial immobilization, 
which plays an important role in wastewater treat- 
ment by macrophytes. (Moore-IVI) 

W85-03316 


SHORT-TERM RESPONSES OF YOUNG 
TYPHA DOMINGENSIS AND TYPHA ORIEN- 
TALIS PLANTS TO HIGH LEVELS OF POTAS- 
SIUM CHLORIDE, 
Commonwealth Scientific and Industrial Research 
Organization, Griffith (Australia). Centre for Irri- 
ition Research. 
. M. Finlayson. 
Aquatic Botany, Vol. 20, No. 1/2, p 75-85, Octo- 
ber, 1984. 4 Fig, 5 Tab, 15 Ref. 


Descriptors: *Wastewater treatment, *Cattails, 
*Potassium chloride, *Feedlot wastes, *Australia, 
Animal wastes, Aquatic plants, Biological 
wastewater treatment, it growth. 


The determination of the responses of the native 
emergent plants Typha domingensis and T. orien- 
talis to KCl is part of an investigation into the 
ability of aquatic plants to treat wastewater ef- 
fluents in southeast Australia. The responses of 
young shoots of T. domingensis and T. orientalis to 
KCl were tested under glasshouse conditions. Pre- 
liminary trials had shown that piggery effluent 
containing 75 mM K and 48 mM Cl was toxic to 
these species. In the glasshouse both were able to 
grow at 25-50 mM KCl but only the fresh-weight 
growth of T. orientalis at 25 mM KCI exceeded 
that of the control plants. Plants at 75 and 100 mM 
KCI had chlorotic and wilted leaves. Growth was 
also measured as dry-weight and leaf-number 
changes. At the four KCI levels used (25, 50, 75 
and 100 mM) the plants accumulated K, 6-8% dry 
weight, at the expense of Ca and Na accumulation. 
Typha species are capable of growing in the 
K and Cl levels found in abattoir and piggery 
effluents. Field experiments are being conducted to 
determine whether plants can develop to maturity, 
with a rhizomatous systenm in these effluents. If 
water loss by evapotranspiration is large, the actual 
concentration of salt in the effluent may increase 
despite the fact that some has been removed by the 
=. (Moore-IVI) 
85-03317 


AUTOMATION FOR INDUSTRIAL WATER 
TREATMENT 


For primary bibliographic entry see Field 5F. 
W85-03321 


SURVEY OF COMBINED TRICKLING FILTER 
AND ACTIVATED SLUDGE PROCESSES, 
CH2M Hill, Inc., Corvallis, OR. 

J. R. Harrison, G. T. Daigger, and J. W. Filbert. 
Journal of the Water Pollution Control Federation, 
Vol. 56, No. 11, p 1073-1079, October, 1984. 2 Fig, 
6 Tab, 14 Ref. 


Descriptors: *Water treatment, *Trickling filters, 
*Activated sludge process, Filters, Sludge, Evalua- 
tion, Wastewater treatment facilities, Cost ysis. 


Forty-three wastewater treatment plants using 
combined trickling filter (TF) and activated sludge 
(AS) processes were surveyed to determine their 
process performance and operational characteris- 
tics. Well-designed and ot ea operated com- 
bined TF and AS plants of all modes are capable of 
producing secondary quality effuents and at times 
may produce even better quality effluents. The 
settleability of sludges produced in plants using 
combined TF and AS processes was generally 
very good, as indicated by sludge volume index 
values less than 135mL/g. The measured yield 
value from the combined and AS processes can 
be —~ variable. Such variations may be the result 
of the build-up and subsequent ae of bioso- 
lids in the FT. Power savings are possible through 
the use of combined TS and AS systems. Staffing 
requirements do not seem to be affected by the 
type of combined TF ans AS process used. Major 
equipment problems at plants using the combined 
approach are most likely to occur with the TF 
and/or TF pumping system. Plant operators indi- 
cate a high level of satisfaction for combined proc- 
esses. The cost-effectiveness of the combined ap- 
proach systems must be judged on a case by case 
basis. (Baker-IVI) 

W85-03329 


OPTIMIZATION OF A WASTEWATER 
TREATMENT PLANT BY THE EMPLOYEE 
INVOLVEMENT OPTIMIZATION 

(EIOS), 

Miami Univ., Oxford, OH. 

A. M. Springer, R. Schaefer, and M. Profitt. 
Journal of the Water Pollution Control Federation, 
Vol. 56, No. 10, p 1080-1092, October, 1984. 11 
Fig, 3 Tab, 4 Ref. 


Descriptors: *Wastewater treatment facilities, *Op- 
timization, *Employee involvement, Evaluation, 
Systems analysis, tion, Management, 
Wastewater treatment, Effluents. 


In many cases, wastewater treatment plant oper- 
ations can be optimized to achieve effluent quality 
that conforms ro EPA guidelines. Any procedure 
that is adopted must be easy to use by current plant 
personnel, and assimilate into the existing plant 
routine. The Employee Involvement Optimization 
System (EIOS) procedure for wastewater treat- 
ment plant optimization can be used in any process 
which is subject to long response times. The proce- 
dure retains many of the desirable characterisics of 
Evolutionary Operation Procedure (EVOP) proce- 
dure while incorporating a procedure to check for 
outliers. The procedure was successfully used to 
optimize a wastewater treatment plant. The only 
negative factor encountered was the potentially 
long term required to complete a project. This 
problem can be overcome by incorporating or 
making this procedure part of the standard plant 


rs) tion. (Baker-IVI) 
W85-03330 


CASE HISTORY OF INDUSTRIAL PRETREAT- 
MENT IN COLUMBUS, OHIO, 

Erm-Midwest, Inc., Columbus, OH. 

H. Stonerook, J. Kerr, G. Newell, and L. Ferell. 
Journal of the Water Pollution Control Federation, 
Vol. 56, No. 11, p 1093-1098, October, 1984. 8 Tab, 
2 Ref. EPA Grant No. C390892-01. 


Descriptors: *Wastewater treatment, *Industrial 
wastes, *Wastewater pretreatment, *Heavy metals, 
Columbus, Ohio, Zinc, Nickel, Cadmium, Sludge 
disposal, Effluent limits. 


The city of Columbus has developed an industrial 
pretreatment program to monitor and control the 
discharge of industrial wastes to its wastewater 
treatment facilities. A comprehensive study of 
heavy metals revealed that monthly average con- 
centrations of zinc and nickel at the Jackson Pike 
plant and of nickel at the Southerly plant will 
exceed final NPDES limitations. Cadmium con- 
centrations in sludge are a problem at both treat- 
ment plants. Cadmium in Jackson Pike sludge may 
require reduced land application rates after 1986 to 
meet federal regulations. Cadmium in Southerly 
sludge could interfere with the distribution of com- 
posted sludge as a soil conditioning product if 
preproposed federal regulations regarding cadmi- 
um content become law. Clearly, pretreatment of 
industrial wastewater is needed to prevent these 
problems in the future. The city currently monitors 
84 industries for extra strength discharges and 
sewer use problem pollutants. It is proposed that 
the wastes from an additional 70 industries be 
characterized to determine loadings of metals and 
other pollutants. This data should then be used in a 
revised mass balance for metals to account for the 
large quantities of cadmium, nickel, chromium, and 
other metals currently unaccounted for. Current 
mass balance data for metals are inadequate to 
determine the effectiveness of current effluent 
limits for industry. (Baker-IVI) 

W85-03331 


DEMONSTRATION OF RAPID INFILTRA- 
TION TECHNOLOGY, ISMAILIA, EGYPT, 
Canal Cities Consultants, Cairo (Egypt). 

P. E. Levine. 

Journal of the Water Pollution Control Federation, 
Vol. 56, No. 10, p 1104-1109, October, 1984. 2 Fig, 
5 Tab, 12 Reef. 


Descriptors: *Wastewater treatment, *Rapid infil- 
tration, *Ismailia, *Egypt, Infiltration, Leaching, 
Nitrates, Ammonia, Fecal coliforms, Bacteria, Sus- 
pended solids, Volatile organics, Phosphorus, Ni- 
trogen, Chemical oxygen demand. 


A pilot scale rapid infiltration (RI) facility was 
operated to establish the treatment effectiveness of 
RI technology at Ismailia, Egypt. Raw to primary 
quality wastewater was diverted to two 4- by 5-m 
test basins. Each basin was instrumented to allow 
monitoring of basin inflow and infiltration rates. In 
addition, samples were taken to monitor influent 
and percolate quality. The basins were operated 
under a variety of flooding to drying cycles. Infil- 
tration rates were maintainable throughout the test 
period. Short drying cycles of 3 to 4 days had a 
negative effect on infiltration rates, and a minimum 
of 7 days drying between flooding was required to 
maintain infiltration rates. Infiltration rates of 3 to 
5 cm/hr were determined to be appropriate for 
design p . A total annual hydraulic loading 
rate of 26.3 to 43.8 m/yr was estimated for design 
purposes. After 2.5 m of vertical travel, suspended 
solids, volatile suspended solids, fecal coliform, 
ammonia, organic nitrogen, phosphorus, and COD 
were significantly reduced. Percolate salinity pa- 
rameters exceeded influent concentrations as a 
result of soil profile leaching. Maximum reductions 
in percolate nitrate could be achieved by maintain- 
ing a 12 day drying cycle between basin flooding. 
With the exception of salinity and nitrate, perco- 
late quality met generally accepted guidelines for 
reuse as an irrigation water source. (Baker-IVI) 
W85-03333 


INNOVATIVE PROCESS FOR TREATING RE- 
CYCLED COOLING WATER, 

Texas A and M Univ., College Station. Dept. of 
Civil Engineering. 

B. Batchelor, and M. McDevitt. 

Journal of the Water Pollution Control Federation, 
Vol. 56, No. 10, p 1110-1117, October, 1984. 8 Fig, 
9 Tab, 30 Ref. 


Descriptors: *Water softening, *Lime, *Water 
reuse, *Cooling water, Scaling, Sulfates, Silica, 
Calcium, Costs, Water treatment. 


The ultra-high lime process is a modification of 
conventional lime softening that has been practiced 





for many years. In many instances the ultra-high 
lime process can offer significant advantages over 
alternative processes for removin; 7 
chemicals from cooling waters. chemistry of 
calcium silicate precipitation is reviewed; this pre- 
cipitation makes the process feasible and may 
render it economical as well. Possible uses for the 
method include the ability to remove all scale- 
forming chemicals, at potentially lower cost be- 
cause it relies on an inexpensive treatment chemi- 
cal which may be recoverable, and the ability to 
use conventional lime softening equipment. Re- 
moval of silica during ultra-high lime treatment 
can be described as the formation of monocalcium 
silicate. Temperature does not have a great effect 
on the solubility product between 23 and 50 C. 
High sulfate concentration (50 mM) affected the 
ion activity products obtained. This effect may be 
mitigated by using different formation constants 
for soluble cians sulfate. Stoichiometry between 
calcium and silica was not regular. The kinetics of 
silica removal by the ultra-high lime process seem 
to be rapid enough to be substantially complete in 
the retention times typically used for lime soften- 
ing. Preliminary cost estimates show the ultra-high 
lime process applied in a combined sidestream/ 
ss configuration was less costly than the 

lime process for the system studied. (Baker- 


W85-03334 


METHOD FOR ESTABLISHING SITE-SPECIF- 
IC STREAM DESIGN FLOWS FOR WASTE- 
LOAD ALLOCATIONS, 

Environmental Protection Agency, Washington, 
DC. Wasteload Allocation Section. 

H. Biswas, and B. A. Bell. 

Journal of the Water Pollution Control Federation, 
Vol. 56, No. 11, p 1123-1130, October, 1984. 2 Fig, 
4 Tab, 13 Ref. 


Descriptors: *Water quality standards, *Model 
studies, *Streamflow, *Waste load, Water pollu- 
tion control, Design flows, Pollutant load. 


A he yer of States use the chronic level water 
bo uality criteria and the 7-day, 10-year low flow as 
stream design flow. To implement the recently 
ee yr on two-number SS criteria (the 
chronic value and the acute value of any 
pollutant) states will need to establish the stream 
design flow for use in steady-state water quality 
modeling. The result predicts an optimum design 
flow for the final chronic value of any pollutant. A 
scientifically established stream chronic design 
flow method makes it possible to set one optimum 
wasteload allocation to meet the two-number 
water quality criteria. The method is based on the 
unique toxicity characteristics of the pollutant in- 
volved, the unique variability of receiving stream 
flow, and the unique dilution available for the 
individual discharge. The procedure needed to use 
the method is simple, and the data needed to 
follow the recommended procedure are usually 
available. (Baker-IVI) 
W85-03336 


STATUS OF WATER QUALITY MODELING IN 
THE PULP AND PAPER INDUSTRY, 

B. K. Firth. 

Journal of the Water Pollution Control Federation, 
Vol. 56, No. 11, p 1131-1135, October, 1984. 2 Fig, 
4 Tab, 15 Ref. 


Descriptors: *Pulp and paper industry, *Industrial 
waste, *Water quality, *Model studies, Water pol- 
lution control, Dissolved oxygen, Biochemical 
oxygen demand, Industrial wastes. 


The Clean Water Act of 1972 prompted the use 
and development of water quality models by engi- 
neers and scientists from both the private sector 
and governmental regulatory agencies. Receiving 
water models have been used to represent the 
assimilative capacity of receiving waters, assign 
wasteload allocations, and to quantify additional 
waste treatment needs for water quality limited 
streams. Modeling activities to date have focused 
on one objective, the maintenance of dissolved 
oxygen standards. Review of modeling efforts by 
both sectors focused on the National Council for 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


Air and Stream Improvement (NCASI) program. 
This group has made a major contribution to water 
quality modeling in the areas on input parameter 
estimation techniques, model documentation, and 
protocol for the proper selection, calibration, and 
verification of water quality models. State of the 
art water quality models are most —_ to 
sediment oxygen demand reaeration, primary 
production. Biochemical oxy rygen demand oxidation 
rates are also sensitive to kinetic model al- 
though, under the assumption of first order, they 
are not as sensitive as the noted above. 
Receiving water models should be selected based 
on the ability of the model to represent the = 
cal, chemical, and biological phenomena associated 
with a given receiving water. Water Fogo d 
models are ——— being used to assess 
tential use of innovative waste treatment phono 
to comply with restrictive wasteload allocations. 


(Baker-IVI) 
W85-03337 


LIVESTOCK LAGOON SYSTEMS FOR DIS- 
POSAL OF PESTICIDE WASTES, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
bg a t. of Lay yy neers 4 gar 3 

Petruska, D. E. R. W. 
Sates and R. 7 ‘Nicholson. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol. 27, No. 3, p 755-761, May/ 
June, 1984. 6 Fig, 6 Tab, 7 Ref. 


Descriptors: *Pesticides, *Waste disposal, 
*Wastewater treatment, Farm wastes, Manure, 
Chlordane, Diazinon, Baygon, Carbamates, Organ- 
ic compounds, Agricultural chemicals, Facultative 
digesters, Aerobic digesters. 


Facultative and aerobic digesters for livestock 
wastes were used to degrade pesticide materials 
(chlordane, Diazinon, Baygon) in the laboratory. 
Three different animal wastes were used as digest- 
er media for the process: swine, chicken and dairy 
cattle manure. rates of chlordane, Diazinon, 
and Baygon disappearance were substantial when 
incorporated with liquid si of animal 
wastes under both aerobic and facultative condi- 
tions similar to those found in lagooning of animal 
wastes. Differences in response were observed de- 
pending on the pesticide involved, the digester 
type and whether or not a single pesticide or a 
mixture of the three were added to the digesters. 
Field use of livestock waste lagoons for disposal of 
small amounts of dilute solutions of chlordane and 
Diazinon indicated that long term intervals were 
: uired to breakdown low concentrations of 

lordane under field conditions using waste la- 
perm Diazinon disappears rapidly from the super- 
natant of waste lagoons, although there is some 
accumulation in the sludge phase. Baygon, a repre- 
sentative of the carbamate pesticides, was not 
tested for disposal under field conditions. (Baker- 


IvI) 
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REMOVAL OF CR(VI) FROM AQUEOUS SO- 
LUTIONS BY ADSORPTION ON FLY ASH- 
WOLLASTONITE, 

Banaras Hindu Univ., Varanasi (India). 

K. K. Panday, G. Prasad, and V. N. Singh. 

Journal of Chemical Technology and Biotechnol- 
ogy, Vol. 34A, No. 7, p 367-374, October, 1984. 6 
Fig, 1 Tab, 27 Ref. 


Descriptors: *Wastewater treatment, *Chromium, 
*Adsorption, *Fly ash, *Wollastonite, Industrial 
wastes, Thermodynamic properties, Infrared, De- 
sorption, Wastewater treatment. 


Hexavalent chromium is a major pollutant from 
various industrial effluents, and the release of chro- 
mium-rich effluents into municipal sewage systems 
may make sludge disposal ult. Adsorption 
may be a way of penne Bh the soluble metal 
concentrations in treatment systems. A mixture of 
fly ash and wollastonite (1:1) was used in place of a 
single adsorbent for the removal of Cr(VI) from 
aqueous solutions. The studies were carried out at 
various concentrations, retention times, pH and 
temperatures. Untreated fly ash and wol mite 
have been used so that industries should not face 


any extra expenditure in treating effluents contain- 
ing Cr(VI). The removal of Cr(VI) increased with 
time, up to 80 min, after which it became constant. 
The applicability of the Langmuir isotherm for the 
present system has been tested and the surface 
mass transfer coefficient at 30 C and pH 2.0 deter- 
. Maximum removal was accomplished at pH 
2.0 and 30 C. Adsorption was first governed by 
diffusion followed by surface compound forma- 
tion. The thermodynamic parameters, desorption 
results, and infrared studies indicated that the sur- 
face compounds, formed by interaction of adsorb- 
ate ions and different constituents of mixed adsorb- 
ent, were stable in nature. (Baker-IVI) 
W85-03407 


ABOUT THE REMAIN OF CATIONIC SUR- 
FACTANTS IN WASTE WATER. REACTION 
OF CATIONIC SURFACTANTS WITH BEN- 
TONITE (UBER DEN VERBLEIB VON KA- 
TIONENAKTIVEN TENSIDEN IM ABWASSER. 
REAKTION VON KATIONENAKTIVEN TENSI- 
DEN MIT BENTONIT), 

5a A.G., Frankfurt-am-Main (Germany, 
G. Wirzing. 

Fresenius’s Zeitschrift fur Analytische Chemie, 
Vol. 319, No. 3, p 255-266, October, 1984. 12 Fig, 
6 Tab, 19 Ref. 


Descriptors: *Wastewater treatment, *Bentonite, 
*Surfactants, *Chemical reactions, Adsorption, Ca- 
tions, Anions. 


Anionic and cationic surfactants in waste water are 
retained by different materials. When anionic and 
cationic surfactants were simultaneously dissolved, 
a synergistic effect was observed; considerably 
larger quantities of both surfactants are adsorbed. 
The adsorption behavior was studied on bentonite, 
used as model substance. Bentonite sol is flocculat- 
ed by a definite concentration of cationic surfac- 
tant solution. The suspension volume of the floccu- 
lated bentonite sol reaches a maximum in the range 
of the critical micelle concentration. Pure cationic 
or anionic surfactants are adsorbed on a corre- 
sponding polar surface in a monolayer. Cationic 
and anionic surfactants simultaneously in solution 
form association complexes, which are adsorbed in 
multi-layers. Desorption of the adsorbed cationic 
surfactant on bentonite is practically impossible. 
(Author’s abstract) 
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EFFECT OF TEMPERATURE ON THE SORP- 
TION OF LEAD AND CADMIUM BY ION EX- 
CHANGE, 


— Univ. (Yugoslavia). Dept. of Analytical 


Chemistry. 

S. Cerjan-Stefanovic, M. Blanusa, and M. 
Kastelan-Macan. 

Fresenius Zeitschrift fur Analytische Chemie, Vol. 
319, No. 3, p 304-305, October, 1984. 1 Fig, 9 Ref. 


Descriptors: *Wastewater treatment, *Water treat- 
ment, *Lead, *Cadmium, *Ion exchange, Heavy 
metals, Temperature effects, Sorption. 


Simple exchange effects were studied in the tem- 
perature range of 293 to 333 K to establish the 
effect of temperature on the binding of lead(II) and 
cadmium(II) from waters contaminated with these 
heavy metals. The parameters of metal-ion ex- 
change were studied in order to anticipate the 
possibility of technological cleaning of natural or 
wastewaters. Binding efficiency was dependent on 
temperature, — may explain some problems 
encountered in the separation of toxic metals from 
natural waters. The temperature of the medium 
during binding must always be taken into consider- 
ation. (Baker-IVI) 

W85-03415 


MICROBIAL REMOVAL OF WASTEWATER 
ORGANIC COMPOUNDS AS A FUNCTION OF 
INPUT CONCENTRATION IN SOIL COL- 
UMNS, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


Rice Univ., Houston, TX. Dept. of Environmental 
Scicnce and Engi eering 
S. R. Hutchins, M. B. a J. T. Wilson, and 
C. H. Ward. 
Applied and Environmental Microbiology, Vol. 
48, No. 5, p 1039-1045, November, 1984. 7 Fig, 1 
Tab, 26 Ref. 


Descriptors: *Microbial de tion, *Organic 
compounds, *Soil columns, Extraction, Gas chro- 
matography, Mass spectrometry, none gy 
Methylthiobenzothiazole, Dichlorobenzene, 
zophenone, Methylnaphthalene, Temmenebent 
phenol, Wastewater treatment. 


The fate of six organic compounds during rapid 
infiltration of primary wastewater through soil col- 
umns was studied. Feed solutions were prepared 
which contained all six compounds in individual 
concentrations ranging from 1 to 1,000 micro g/ 
liter and were applied to separate soil columns on a 
flooding-drying schedule. Feed solutions and 
column effluents were analyzed for the compounds 
by XAD resin (Rohm and Haas Co.) extraction 
and gas chromatography-mass spectrometry 
during each of three successive inundation cycles. 
Breakthrough profiles of o-phenylphenol were rel- 
atively consistent during the test, with fractional 
breakthrough (mass output/mass input) being inde- 
— of input concentration. Consistent profiles 
sy observed for 2- 
(methyithio)benzothiazole, although fractional 
breakthroughs were higher at lower input concen- 
trations, indicating that removal processes were 
operating less efficiently at these levels. The be- 
havior of p-dichlorobenzene was similar to that of 
2-{methylthio)benzothiazole after the first inunda- 
tion cycle, with the exception that increased frac- 
tional breakthroughs were observed at the highest 
input concentration as well. Microbial adaptation 
was evident for benzophenone, 2-methylnaphtha- 
lene, and p-(1,1,3,3-tetramethylbutyl)phenol, as in- 
dicated by increased removal efficiencies during 
successive inundation cycles, especially at the 
higher input concentrations. Column effluent con- 
centrations of the latter two compounds were inde- 
pendent of input concentrations during the final 
stage of the test. Microbial activity and adaptation 
were confirmed for several of the compounds by 
using isotopes and measuring the extent of mineral- 
ization in batch tests with soil from one of the 
columns. The data demonstrate that microbial ac- 
tivity is important in the removal of several trace 
organic compounds during rapid infiltration of 
wastewater and that this removal is generally en- 
hanced by the presence of adapted microflora. 
(Author’s abstract) 
W85-03434 


ANAEROBIC INHIBITION OF TRACE OR- 
GANIC COMPOUND REMOVAL DURING 
RAPID INFILTRATION OF WASTEWATER, 
Rice Univ., Houston, —g Dept. of Environmental 
Science and 

S.R. tucking Mt BT B. a T. Wilson, and 
C. H. Ward. 

Applied and Environmental Microbiology, Vol. 
— 5, p 1046-1048, November, 1984. 5 Fig, 13 


Descriptors: *Organic compounds, *Anaerobic 
conditions, *Wastewater treatment, Aerobic condi- 
tions, Soil columns, Microbial degradation. 


When soil columns were operated aerobically on a 
flooding-drying schedule in a previous study, good 
removals were observed for several organic com- 
pounds at concentrations ranging from 1 to 1,000 
micro g per liter in primary wastewater. In this 
study, fractional breakthroughs of most com- 
pounds increased substantially once operating pa- 
rameters were modified and the soil became anaer- 
obic. These results imply that microbial removal of 
trace organic compounds can be inhibited if anaer- 
obic conditions develop during rapid infiltration of 
wastewater. (Author’s abstract) 
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TASKS FOR THE INTENSIFICA- 
TION OF WASTEWATER AND SLUDGE 
TREATMENT (DIE WEITEREN AUFGABEN 


= INTENSIVIERUNG DER ABWASSWER- 
UND SCHLAMMBEHANDLUNG), 

Ministerium fuer Umweltschutz and Wasserwirts- 

ou Berlin (German D.R.). 


oun - Wassertechnik, Vol. 34, No. 5, 
p 99-102, July, 1984. 1 Fig. 


*Wastewater treatment, *Sludge 

*Germany (Democratic Republic), 

*Berlin, Biologi wastewater treatment, Phos- 

horus removal, Water conservation, Automation, 
astewater treatment facilities. 


The goals of the government of the German 
Democratic Republic to reduce the amount of 
wastewater in natural waters has been partially 
realized with a decrease of 1.2 miilion population 
equivalents by 1982. Currently, 950 wastewater- 
treatment facilities handle 4.3 million cu m 
wastewater/day, of which 2.04 million cu m is 
treated mechanically and 2.26 million cu m biologi- 
cally. Further intensification of treatment at exist- 
ing facilities is needed due to rising water demand 
and increases in wastewater requiring treatment. 
Concrete goals for the present and coming five- 
year-plan time — include the following: for 
facilities in Berlin, completion of the technology 
for chemical phosphorus elimination in mechanical 
sludge dewatering, a procedure for biological 
phosphorus elimination, concluding research and 
development for absorption heat pumps, and in- 
creasing the agricultural application of wastewater 
and the use of gas produced in biological treat- 
ment; for other specified facilities, enzymatic 
sludge stabilization, 100% performance increase of 
mechanical plants through the introduction of 
high-load biological treatment using the adsorption 
activated sludge procedure, and energy-use reduc- 
tion through automatic regulation of oxygen appli- 
cation. Other requirements for reducing 
wastewater load include increased use of water- 
conserving industrial and agricultural methods 
with few waste products, regional planning, and 
automation of treatment facilities. (Gish-IVI) 
W85-03458 


PROBLEMS IN WASTEWATER SLUDGE 
TREATMENT - PRACTICAL EXPERIENCE IN 
SEWAGE-SLUDGE THICKENING (PROB- 
LEME DER ABWASSERSCHLAMMBEHAND- 
LUNG BETRIEBSERFAHRUNGEN MIT DER 
EINDICKUNG VON FRISCHSCHLAMM), 
VEB Wasserversorgung und ‘Abwasserbehand- 
lung, Berlin (German D.R.). 
G. Ostermann. 

asserwirtschaft - Wassertechnik, Vol. 34, No. 5, 
p 102-104, July, 1984. 2 Fig. 


Descriptors *Sludge treatment, *Sludge thicken- 
ing, *Germany (Democratic Republic), Dewater- 
ing, Sludge drying, Wastewater treatment facili- 
ties, Costs, Sludge digestion, Energy costs. 


Increasing volumes of sludge in wastewater treat- 
ment in the German Democratic Republic have 
resulted in procedural and financial problems: al- 
though sludge comprises only about 1% of 
wastewater, investment and operating costs for its 
treatment are 30-50% of total costs for most facili- 
ties, while inadequate capacity and performance 
for digestion and dewatering have destabilized the 
treatment process. A 10-million-Mark experimental 
facility has been set up to study new methods of 
prea treatment for large facilities. Four 1,200-cu- 
m circular sludge thickeners with rotating bar agi- 
tators have been in use since winter 1981-1982, 
first application in municipal sewage treatment in 
the country. The thickeners have a diameter of 16 
m; the agitating component consists of 3.5-m-long 
tubular bars spaced 30 cm apart and centrally 
driven at low speed. Design capacity is about 1,800 
cu m_ sludge/day. Siudge thickening reduced 
sludge volume by 30-50% (organic solids content 
is about 74%); the separated sludge water con- 
tained 0.1-0.8% solids and < or = 1,200 mg/1 5- 
day BOD: digestion water was no longer extracted 
from the digestion tank, resulting in a reduction of 
6 ‘er 5-day BOD for the wastewater-purifi- 
= in 1983; less energy is required to heat 
presen ore digestion due to the reduced sludge 
volume; energy expenditure is low at 4 kWh/day 


62 


for each agitator and 70 kWh/day for sludge-water 
conveyance; and reduced sludge volume allows a 
longer stay in the digestion tanks. This last result 
has allowed cost savin vege since without the thick- 
eners (which cost 5 ion Marks), three 8,000-cu- 
m digestion tanks costing 9 million Marks would 
have had to be installed for a 24-day digestion 
period. (Gish-IVI) 
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LATEST RESULTS AT THE DEEP: 


. Of Water Conservation, Rovno 
O.-P. Sinjew, and V. Hettler. 

Wasserwirtschaft - Wassertechnik, Vol. 34, No. 5, 

p 104-105, July, 1984. 2 Fig. 


Descriptors: *Wastewater treatment, *Deep-cur- 
rent aeration, *Rovno, *USSR, Aeration, Activat- 
ed sludge process, Sludge, Biomass. 


Tests were conducted at the experimental deep 
current aeration facility for wastewater treatment 
at the Ukrainian Institute of Hydraulic Engineers 
in Rovno, USSR. The shaft at the facility is 56 m 
deep and has a diameter of 250 m. A mixing basin 
rep! preliminary treatment. Because of inad- 
equate separation in the secondary treatment basin, 
an enclosed flotation chamber was installed. Air 
was introduced via a compressor. After 4 days, 
total purification capacity was achieved: activated 
sludge concentration in the shaft was 6 kg dry 
matter/cu m; 95 and 85% removal of 5-day BOD 
and COD, respectively, was achieved; but the 
oxygen concentration of 6-8 g/l in the deaerator 
was uneconomical. Volume load was 3.5-3.8 kg 5- 
day BOD/cu m/day, and the sludge index was 50- 
90 1/kg. The facility was rearranged with circula- 
tion in the reactor aided by a pump, aeration via 
Venturi tube, and tion in a vertical-current 
flotation/settling basin. These changes led to an 
improvement in performance such that results cor- 
responded to those of the air-lift procedure: acti- 
vated-sludge concentration was 4-6 kg dry matter/ 
cu m, volume load was 3.5-3.8 kg 5-day BOD/cu 
m/day, and sludge index was 70-120 1/kg. Excess 
sludge production was 150-160 g/cu m < 50% 
that of the usual rate. Circulation volume and air 
introduction are adjustable when minimum intake 
pressure and minimum descent velocity remain 
constant. Separation occurred such that the high 
biomass concentration in the shaft aeration basin/ 
secondary treatment unit could be maintained; this 
separation system would also allow activated 
sludge concentration in the unit in the unit to be 
increased to > 10 kg/cu m. (Gish-IVI) 
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PROCEDURES FOR INTENSIVE BIOLOGI- 
TREATMENT F |§ MUNICIPAL 


Nauchno-Issledovatel’skii Inst. 
Vodosnabzheniya i 
(USSR). 

N. A. Terentjewa. 
Wasserwirtschaft - Wassertechnik, Vol. 34, No. 5, 
p 106-107, July, 1984. 


Kommunalnogo 
Ochiski Vodi, Moscow 


Descriptors: *Biological wastewater treatment, 
*Municipal wastewater, ‘*USSR, Dissolved 
oxygen, Activated sludge process, Organic matter, 
Biomass, Flocculation, Flotation, Wastewater 
treatment. 


Methods of intensifying the biological stage Rs 
wastewater-treatment facilities in the USS 

clude those that raise specific degradation speed ‘of 
organic matter per biomass unit and those that 
increase biomass. Raising oxygen levels through- 
out the biological stage can increase degradation 
speed by about 50% without reducing purification 
levels. Biomass is increased by raising the concen- 
tration of activated sludge; this decreases degrada- 





tion speed (by 48% with a rise in biomass from 2 to 
6 g/l in wastewater with a 5-day BOD of 150 mg/ 
1). The use of flocculation in the tertiary-treatment 
basin improves dry-matter content to more than 
the 3 g/l achieved by the conventional procecure. 
—_ level can be increased by a continuous 
supply of air at the separation stage to produce 
flotation; replacement of the app 
ment basin by a flotation facility improves the 
purification level. Flotation increases degradation 
speed 1.5-fold and lessens the degree of decrease in 
degradation speed produced by increasing sludge 
concentration (the decrease would be 25% instead 
of 48% under the above conditions). Full biologi- 
cal purification (BOD < or = 15 mg/l) is 
achieved after about 2 hr for municipal wastewater 
with a 5-day BOD of 100-400 mg/I at an activated- 
sludge concentration of 3-8 g/l. Aerobic conditions 
can also be improved by raising dissolved oxygen 
concentration in the activation basin to 8 mg/l. 
(Gish-IVI) 
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TRENDS IN THE INTENSIFICATION OF 
SLUDGE MANAGEMENT IN WASTEWATER- 
TREATMENT FACILITIES OF THE CSSR 
(TRENDS BEI DER INTENSIVIERUNG DER 
SCHLAMMWIRTSCHAFT IN KLARANLAGEN 
DER CSSR), 
Vyzkumny Ustav 
(Czechoslovakia). 
M. Sedlacek. 
Wasserwirtschaft - Wassertechnik, Vol. 34, No. 5, 
p 108-110, July 1984. 1 Tab, 25 Ref. 


Vodohspodarsky, Prague 


Descriptors: *Sludge treatment, *Sludge thicken- 
ing, *Czechoslovakia, Dewatering, Sludge drying, 
Wastewater treatment facilities, Composting, 
Sludge conditioning. 


Current trends in the intensification of sludge treat- 
ment in Czechoslovakia are described on the basis 
of a review of domestic and foreign literature and 
experience in wastewater-treatment facilities 
(WWTEF). Sludge thickening has advantages over 
dewatering and drying in that considerable energy 
savings are realized during separation of sludge 
water and further treatment stages are favorably 
influenced; in municipal WWTF, thickening could 
reduce the total volume of raw sludge of 5.83 
million cu m/yr by 1.5 million cu m. Sludge ho- 
mogenization can result in a 20% increase in dewa- 
tering capacity and a 30% cost reduction for con- 
ditioning; intensification of the process is achieved 
by the use of sludge storage tanks, which most 
WWTF with enclosed digestion possess. The 
mixing operation of these tanks has been optimized 
in seven WWTF by using air-lift pumps (6 200- 
mm-diameter pumps for a 20-m-diameter tank). 
The foreign and domestic trend in sludge condi- 
tioning has been toward the use of polymer floccu- 
lants. For dewatering, there are 7-8 centrifuges in 
operation in municipal WWTF with capacities of 
3-5 cu m/hr for the smaller type and 6-8 cu m/hr 
for the larger type. By 1985, 25 imported screen- 
belt presses should be installed for dewatering; 
several domestic machines are already operating; 
good results with regard to operation and cost 
have been achieved in tests in Prague and Brno. A 
vacuum filter with separate filtercloth regeneration 
is being tested in Brno. A further important field is 
sludge application; here the trend is toward its use 
= — rather than direct application. (Gish- 
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SLUDGE TREATMENT AT THE 
WASTEWATER-TREATMENT FACILITY IN 
THE CITY OF PECS (SCHLAMMBEHAND- 
LUNG IN DER ABWASSERREINIGUNGSAN- 
LAGE DER STADT PECS), 

Vizgazdalkodasi Tudomanyos Kutato Intezet, Bu- 
dapest (Hungary). 

K. Buerg. 

Wasserwirtschaft - Wassertechnik, Vol. 34, No. 5, 
p 111-112, July, 1984. 1 Fig. 


Descriptors: *Pecs, *Hungary, *Sludge digestion, 
*Wastewater treatment facilities, | Methane, 
Wastewater treatment, Mixing. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


The new iadge Gentes facility (start-up end of 
1984) at the Pecs, Hungary wastewater-treatment 
facility conforms to conventional technology 
except for some details. Digestion time in the 
heated tank is 15 days at an interior temperature of 
33-35 C, and volume load is 3 kg/cu m/day. Di- 
gested sludge is then conveyed to an unheated 
secondary-digestion tank, from which it is re- 
moved with an expected 7-8% dry-matter content. 
The projected pipe connections allow variations in 
procedure: e.g., if the heated digestion tank is out 
of order, the secondary tank can take over its 


function, while the water section of the gas con- 
tainer becomes a secondary-digestion tank. A lo a 


mn; 
hiatus in methane production is thereby avoided, 
which is important because the methane is used to 
drive the drying facility, upon which efficient 
plant operation depends. Other possibilities are 
control of sludge age and consistency and alter- 
ation of solids concentration in the heated tank. 
Dering an intensive 12-15-day digestion period, the 
tank contents are to be circulated 5-6 times/day 
consisting of 3 different movements of sludge; the 
— system is patented. The digestion tank is 
heated by two 1.5-million kJ/hr heat exchangers. 
Dry-matter control is achieved by means of a 
specially designed shaft connected to the digestion 
tank; thicker sludge can be moved from the tank 
bottom to the shaft or thinner sludge from the shaft 
surface to the iank; sludge can also be returned 
from the secondary-treatment tank. (Gish-IVI) 
W85-03463 


ENERGY-SAVING CONTROL OF THE AERO- 
BIC STAGE BY MEANS OF A MICROPROCES- 
SOR (ENERGIESPARENDE STEUERUNG DER 
AEROBSTUFE DURCH MIKROPROZESSOR), 
Vizgazdalkodasi Tudomanyos Kutato Intezet, Bu- 
— (Hungary). 

J. Kerese. 

Wasserwirtschaft - Wassertechnik, Vol. 34, No. 5, 
p 112-113, July, 1984. 2 Fig. 


Descriptors: *Computers, *Automation, 
*Wastewater treatment facilities, Aerobic condi- 
tions, Energy conservation, Data acquisition, Data 
processing, Pumps, Aerators. 


Installation of a VM 990 microprocessor at a small 
wastewater-treatment facility (capacity 4,000 cu 
m/day) to control the aerobic stage is described. 
The goals of automation were to save energy by 
adapting the pumps and aeration rotors to load; use 
of the least possible number of processing instru- 
ments; and timed data collection, presentation, and 
processing. Besides the central processing unit, the 
system includes CRTs (cathode ray tubes) and a 
console. Data is output hourly in tabular form and 
includes rate of revolution of the pumps (in rpm), 
volume of wastewater flowing through the system 
(cu m/hr), volume of return sludge (cu m/-hr), 
concentration of dissolved oxygen in the activation 
basin (mg,’1), and electrical energy consumption 

Wh). The user is able to call up two displays on 
the CRT: the first is a technological circuit dia- 
gram of the facility showing whether each ma- 
chine is ‘at rest’ or ‘working,’ and indicating auto- 
matic operation of the pumps, aeration turbines, 
and circulating pumps; the second displays current 
and the previous day’s wastewater load as a func- 
tion of time, oxygen concentrations, and mean 
hourly pump revolution rate. The automatic 
system has been in use since the beginning of 1982 
and resulted in a 22% energy saving that year. 
There have been few operational problems. (Gish- 


IVI) 
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BIOGAS FROM SMALL FACILITIES (BIOGAS 
AUS KLEINEN ANLAGEN), 

Hochschule fuer Architektur und Bauwesen 
Weimar (German D.R.). 

G. Voigtlander, and C. Fischer. 

Wasserwirtschaft - Wassertechnik, Vol. 34, No. 5, 
p 117-119, July, 1984. 21 Fig, 1 Tab, 19 Ref. 


Descriptors: *Biogas, *Wastewater treatment fa- 
cilities, *Germany (Democratic Republic), Energy, 
Sludge digestion, Costs. 


Municipal wastewater-treatment facilities in the 
German Democratic Republic are capable of gen- 


erating only 0.03% of the country’s energy needs 
(based on 1981 figures) in the form of biogas; 
nevertheless this is an important energy source, 
especially when used to cover the energy require- 
ments of the facility itself or those of a nearby 
industrial plant. Recent research has concentrated 
not only on large but also on small facilities. Small, 
simply-designed facilities for biogas production are 
common in Asia, with approximately 70,000 oper- 
ational in India and 7 miltion in China. Diagrams 
are presented to illustrate the design of 13 gas- 
producing sludge-digestion facilities, including 
plants in the Philippines, USA, East Asia, Czecho- 
slovakia, China, and India. Comparison between 
open and closed digestion tanks with regard to gas 
produced and investment costs indicate that re- 
search should be directed toward open tanks. The 
results would be scientifically and economically 
interesting if gas could be produced with relatively 
few additional expenses, if suitable uses for small 
quantities of gas could be found within the 
wastewater-treatment facility (e.g., conversion into 
thermal energy to intensify the treatment process), 
and if relatively inexpensive storage facilities for 
the gas could be developed. (Gish-IVI) 
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UTILIZATION OF PIT WATER AT THE 
JANSCHWALDE SUPER POWER STATION AS 
A MEANS OF RATIONAL WATER USE (GRU- 
BENWASSEREINSATZ IM GROSSK- 
RAFTWERK JANSCHWALDE ALS MaASS- 
NAHME DER RATIONELLEN WASSERVER- 
WENDUNG), 

S. Jacksteit, K. Noack, and H. Marx. 
Wasserwirtschaft - Wassertechnik, Vol. 34, No. 6, 
p 134-135, August, 1984. 


Descriptors: *Mine drainage, *Water reuse, 
*Janschwalde Power Station, *Germany (Demo- 
cratic Republic), Coal mines, Cooling water, Ther- 
mal powerplants, Cooling water, Desalination, 
Wastewater treatment, Aquaculture. 


The Janschwalde power station (JPS), with a 
design output of 3,000 MW, is the first brown-coal 
power station in the German Democratic Republic 
to have its entire water demand covered by pit 
water from the neighboring brown-coal mines. 
Design water demand for JPS is 11,875 cu m/hr, 
but since water for technological processes is pro- 
vided by desalting water from the cooling process, 
actual total water demand for a 3,000-MW output 
is 10,800 cu m/hr. Since the pit water has a high 
iron content and low pH, a water-treatment facility 
was constructed on the perimeter of JPS. This 
facility fulfills the double function of treating pit 
water before use at JPS (application of lime, iron 
sulfate, and chlorine; flocculation and sedimenta- 
tion; and gravel filtration) and for discharge into 
the receiving stream. The quality and temperature 
of the treated pit water provided ideal conditions 
for trout breeding; a net cage facility was built to 
produce 30 tons/yr of trout for human consump- 
tion. JPS treats all its mechanical wastewater, in- 
cluding storm water, in a sludge-storage basin at 
the treatment facility. Intraplant recycling and 
multiple use of facilities have resulted in a reduc- 
tion in water demand at JPS from 3.0 cu m/sec to 
1.8 cu m/sec; no wastewater charges are paid. The 
desalination water presently discharged into the 
receiving stream, which is thermally polluted, will 
in future be used for a carp-breeding facility. 
(Gish-IVI) 

W85-03470 


FURTHER DEVELOPMENT OF OIL-SEPARA- 
TION TECHNOLOGY (WEITERENTWICK- 
LUNG VON — BEI DER 
OLABTRENNUNG), 

Institut fuer Energetik, Leipzig (German D.R.). 
R. Kinder. 

Wasserwirtschaft - Wasertechnik, Vol. 34, No. 6, p 
141-144, August, 1984. 7 Fig, 5 Ref. 


Descriptors: *Wastewater treatment, *Oily water, 
Gravity separation, Flocculation, Coalescence, 
Adsorption, Membrane filtration, Emulsions. 
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A » nore for treating ae polluted by = 
presented. A rigid technological procedure 

not solve the problem, since treatment depends on 
the type of oil, its distribution in the watery phase, 
the quality of the wastewater apart from the oil it 
contains, and the aims of treatment. A system valid 
neh eeeeeaene sane Se aan See 
ing of gravity separation o a Fay age tty 

(well-established equipment is available for this); a 
second stage for the elimination of finely dispersed 

oil by means of chemical flocculation or coales- 
cence; and a third stage to remove the most finely 
dispersed oil, for which adsorption, coalescence 
for non-load-stabilized emulsified oil, or membrane 
filtration could be used. Emulsions require exten- 
sive pretreatment before they can be introduced 
into this system. According to available informa- 

tion, membrane processes are only occasionally 
practicable due to high requirements for the dry- 
matter content of water ry be treated and to low 
current density. The coalescence procedure is par- 

ticularly important, since it fulfills current require- 
ments in the German Democratic Republic for 
rational water use. (Gish-IVI) 

W85-03473 


STUDIES OF THE HYDROBIOLOGY OF A 
WESTERN 


ION AND POTENTIAL FOR 
VESTING OF THE AQUATIC VEGETATION, 
For primary bibliographic entry see Field 2H. 
W85-03496 


OBSERVATIONS ON AND RESULTS OF RA- 
TIONAL ENERGY USE AT THE NEUBRAN- 
AND 


LUNG NEUBRANDENBURG), 

VEB Wasserversorgung und Abwasserbehand- 
lung, Neubrandenburg (German D.R.). 

M. Schweinberger, and D. Scholer. 
Wasserwirtschaft-Wassertechnik, Vol. 33, No. 6, p 
183-186, June, 1983. 1 Fig, 2 Tab. 


: *Water treatment facilties, *Neubran- 
denburg, *Germany tic Republic), 
Semen conservation, veusuiien costs. 


The Neubrandenburg District in the German 
Democratic Republic contains 522 waterworks 
1,471 wells, 34 pressure stations, 69 
wastewater treatment plants, and 96 pumping sta- 
tions. Increased water demand and its associated 
pressure reduction and high-rise construction with 
its need for increased pumping pressure have led to 
an increase in electrical energy required in the 
water supply sector of 101.4% between 1975 and 
1982 (0.586-0.594 kWh/cu m); it is hoped to reduce 
this figure to 0.585 by 1985. Specific energy con- 
sumption at the Neubrandenburg wastewater treat- 
ment facility rose from 0.147 to 0.291 kWh/cu m 
(198%) from 1975 to 1982 and is expected to rise to 
0.425 kWh/cu m by 1985 due to the start-up of 
new facilities. Rational energy use policies can 
only be effective if they are a fixed component of 
the management process; at Neubrandenburg, re- 
wag Rpt pote ste agge neat ye tena 
the chief engineer, territorial manag 

and heads of technical departments. The seilea ao 
ument for implementation of a unified policy at the 
facility is the energy and action plan for rational 
energy use for the five-year-plan time period and 
current planning year. Within this, the chief 
pr specialists work out annual instructions for 
energy carrier requirements and for ana- 
lyzing energy carrier use and ongoing regulation 
and control. Results of rational energy use at Neu- 
brandenburg at the end of 1982 included a 43 kW 
saving in energy at the Gnoien water- 
works by installing two heat pumps to replace a 
hot-air blower, two heaters, and a night storage 
oven, resulting in a total saving in heating the plant 
of 62.4 MWh and 3,160 Marks/yr; and a profit of 
21,000 Marks realized by coordinating transporta- 

tion between plants to save fuel. (Gish-IVI) 

W85-03514 


INCREASING THE RATE OF DEGRADATION 
IN WASTEWATER POND FACILITIES WITH 
ANAEROBIC PRELIMINARY TREATMENT 
BASINS (ZUR STEIGERUNG DER ABBAUR- 
ATE IN ABWASSERTEICHANLAGEN MIT AN- 
AEROBEM VORBECKEN), 
Bezirks-Hygieneinstitut, Greifswald 
DR). 


S. Schwarz. 


(German 


Wassertechnik, Vol. 33, No. 6, p 


Wasserwirtschaft- 
212-213, June, 1983. 4 Fig, 3 Ref. 


Descriptors: *Wastewater treatment, *Settling 
basins, *Greifswald-Ladebow, *Germany (Demo- 
cratic Republic), Degradation, Biodegradation, 
Sludge digestion, Anaerobic digestion. 


Using the example of the anaerobic preliminary- 
treatment basin at the Greifswald-Ladebow (G-L) 
wastewater-treatment pond facility in the German 
Democratic Republic, a means of increasing bio- 
logical degradation in the colder months and of 
raising the degradation rate in overloaded pond 
systems is described. The basin has an elongated 
shape and a depth of 2.70 m in the third nearest the 
inlet and of 2.00 m in the remaining two-thirds. 
The large basin volume with its retention time of 
several days allows, (a) the formation of a floating 
layer of matter so that heat is retained underneath, 
and (b) settling of most of the fine sludge. Tem- 
peratures vary only slighlty under the floating 
layer, promoting the development of microflora 
adapted to these conditions; re release nutrients 
allowing the development of an autotropic popula- 
tion of algae. At G-L, the lowest temperature at 
which reproduction occurs on sunny days in fall is 
15 C; retention time is 2-3 days. Heat retention 
together with the large basin capacity and relative- 
ly dilute wastewater are significant factors in 
sludge mineralization and also allowed continuous 
operation of the basin for four years without clean- 
ing it out. Partial biological purification was 
achieved, thereby raising the degree of degrada- 
tion in the pond sequence following the prelimi- 
nary treatment basin. (Gish-IVI) 

W85-03522 


PHOSPHATE REMOVAL IN ACIDIFIED AND 
LIMED LAKE WATER, 

O. Broberg. 

Water Research, Vol. 18, No. 10, p 1273-1278, 
1984. 2 Fig, 5 Tab, 20 Ref. 


Descriptors: *Phosphorus removal, *Aluminum, 
*Liming, *Lake Gardsjon, *Sweden, Acid lakes, 
Fish populations, Seston, Iron, Precipitates, Phos- 
phates. 


Competition between biotic uptake of phosphorus 
and different abiotic precipitation reactions for the 
removal of phosphorus from solution were studied. 
Biotic and abiotic removal of phosphate from lake 
water from the acidified Lake Gardsjon (Sweden) 
as well as immediate changes in these processes 
upon liming were examined. In the original lake 
water (pH 4.7) biotic uptake largely dominated 
phosphate removal and abiotic precipitation was of 
minor importance. The results changed in the 
limed series (pH 7.2). Abiotic precipitation domi- 
nated the phosphate removal and biotic uptake was 
strongly reduced. Ca, Mn, Fe, and Al were 
present, but only Fe and Al occurred in the partic- 
ulate material. The coprecipitation of phosphate 
and iron was probably due to adsorption on iron 
hydroxide at both pH values. The nature of phos- 
phorus-aluminum precipitates is largely unknown 
but different possible complxes are discussed as 
well as the relative importance of iron and alumi- 
num precipitates. The seston community has a high 
capacity for phosphate assimilation, which implies 
that it is possible to restore or improve planktonic 
primary production in acidified lakes by phosphate 
fertilization. For applied purposes this study indi- 
cates that phosphorus fertilization in order to raise 
— production to support increased 
production could not be recommended in this 
type of water since abiotic precipitation and a 
hate assimilation capability immedi- 

iming will heavily reduce the fertil- 

ization effect. Precipitation of aluminum and iron 
during suitable conditions will not prevail longer 
than a few months and by then a new phytoplank- 


64 


ton community will have become established. 
(Baker-IVI) 
W85-03544 


KINETICS OF CARBON UTILIZATION IN 
TREATMENT OF LEACHATE, 

British Columbia Univ., Vancouver. Dept. of Civil 
Engineering. 

D. S. Mavinic. 

Water Research, Vol. 18, No. 10, p 1279-1284, 
1984. 2 Fig, 3 Tab, 15 Ref. 


Descriptors: *Wastewater treatment, *Leachate, 
*Carbon, Landfills, Aerobic conditions, Kinetics, 
Waste disposal. 


Kinetic parameters describing carbon utilization 
from landfill leachates, under aerobic biotreatment, 
and similar operating conditions, are quantified. 
The quantification is based primarily on a number 
of leachate treatment studies. Kinetic parameters 
associated with domestic sewage are compared. 
The effects of different operating temperatures on 
individual coefficients are also presented. An ex- 
ample is given of the graphical procedure used to 
derive the four basin kinetic parameters from aero- 
bic treatment of a high strength, municipal leach- 
ate at 9 C. Using the kinetic values obtained, 
minimum cell residence times were computed and 
incorporated into a brief discussion on process 
design and possible implications for full-scale treat- 
ment of such leachates. (Baker-IVI) 

W85-03545 


INFLUENCE OF PHOSPHONATES UPON 
PHOSPHATE ELIMINATION. 1. COMMUNI- 
CATION: 1-HYDROXYETHANE-1,1-DIPHOS- 
PHONIC ACID (HEDP) (DER EINFLUSS VON 
PHOSPHONATEN AUF DIE PHOSPHATELI- 
MINATION 1. TEIL: 1-HYDROXYETHAN-1,1- 
DIPHOSPHONSAURE (HEDP)), 

dheitsamt, Berlin (Germany, F.R.). 
Inst. fuer Wasser-, Boden- und Lufthygiene. 
B. Horstmann, and A. Grohmann. 
Zeitschrift fur Wasser und Abwasser Forschung, 
Vol. 17, No. 5, p 177-181, October, 1984. 7 Fig, 3 
Tab, 17 Ref. 





Descriptors: *Phosphonates, *Phosphates, 
*Wastewater treatment, Flocculation, Filtration, 
Chemical precipitation, Gravel filtration, Disper- 
sants. 


Phosphonates are increasingly used for water treat- 
ment and as ingredients of detergents and cleansing 
agents. For this reason, phosphonates have been 
studied in laboratory scale flocculation and filtra- 
tion plants as to their influence upon, and potential 
for elimination by, advanced effluent treatment. 
The phosphonate, HEDP, may principally be re- 
moved from water by flocculation and filtration. 
However, a considerable adverse influence upon 
flocculation and filtration became evident which 
could be compensated for only by an additional 
dosage of precipitants. The resulting particulate 
precipitation products were stabilized by the dis- 
persant action of HEDP and could not be retained 
in a gravel filter. The interference with floccula- 
tion was exactly within the beta range to be at- 
tained for phosphate elimination (beta = molar 
Me(3+)/total P ratio). The present state of efflu- 
ent treatment does not warrant a complete elimina- 
tion of HEDP. (Author’s abstract) 

W85-03590 


STRIPPING TEST FOR ESTIMATION OF THE 
REMOVAL OF ORGANIC SUBSTANCES BY 
AERATION (STRIPBARKEITSTEST ZUR ABS- 
CHATZUNG DER ENTFERNBARKEIT OR- 
GANISCHER SUBSTANZEN AUS DEM 
WASSER DURCH BELUFTEN), 

ESWE-Inst. fuer Wasserforschung und Wasser- 
technologie G.m.b.H., Weisbaden (Germany, 
F.R.). 


For primary bibliographic entry see Field 5A. 
W85-03593 





EFFECTIVE MANGANESE REMOVAL USING 
LIME AS AN ADD 

Auburn Univ., AL. Dept. of Civil Engineering. 
S. R. Jenkins, L. Benefield, M. J. Keal, and R. S. 
Peacock. 

Journal of the American Water Works Associa- 
tion, Vol. 76, No. 9, p 82-86, September, 1984. 11 
Fig, 9 Ref. 


Descriptors: *Water treatment, *Manganese, 
*Lime, Calcium, Alum, Costs, Flocculation, Co- 
agulation, Sand filtration. 


The possibility that a Ca(2+) would 
enhance the removal of manganese from natural 
waters was examined and the economic benefits of 
treating water in this manner was determined. The 
application of an oxidant and alum is effective in 
removing manganese by sand filtration. The alum 
dosage can be substantially reduced, however, by 
the application of lime, with no effect on manga- 
nese removal. Turbidity removals for alum-calci- 
um treatment and for alum treatment alone were 
similar. On the basis of current chemical costs, 
alum-calcium supplementation can result in a sav- 
ings of roughly $16/mil gal treated, or approxi- 
mately 47%. Both chemicals are commonly used in 
water treatment and are readily available. If proper 
feed equipment is currently in use, such supple- 
mentation would incur no capital cost. Because of 
the flocculation properties of the particles formed 
by the manganese-calcium reactions, the use of 
calcium as a substitute coagulant in manganese- 
bearing waters should be further studied. (Baker- 


IVI) 
W85-03619 


FOUR-TANK RECIRCULATION SYSTEM 
WITH A HYDROCYCLONE PREFILTER AND 
A SINGLE WATER RECONDITIONING UNIT, 
Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

K. R. Scott, and L. Allard. 

Progressive Fish Culturist, Vol. 46, No. 4, p 254- 
261, October, 1984. 7 Fig, 1 Tab, 19 Ref. 


Descriptors: *Fish farming, *Filters, *Hydrocy- 
clone filters, *Water treatment, Particulate matter, 
Aquaculture, Trout, Hydrogen ion concentration, 
Ultraviolet radiation, Chlorine, Ammonium, Ni- 
trate, Water temperature, Dissolved oxygen, 
Chloramine. 


In a four-tank recirculation system serviced by a 
single biological filter, hydrocyclone prefilters re- 
moved over 87% of the particulate matter greater 
than 77 micro m (0.003 in.) in diameter. Biological 
nitrification occurred on a substrate of 25 mm (1 
in) diameter, Actifil polypropylene biorings con- 
tained in a 0.29 cu m (10 cu ft) fiberglass tank. The 
four 0.9 cu m (32 cu ft) tanks were stocked with 
1200 rainbow trout (Salmo gairdneri), averaging 
66.9 g (0.148 Ib) each. Fish were thinned every 2 
weeks to maintain approximately constant density. 
During the first 62 days of the 248-day test when 
the filter was being conditioned, the fish had essen- 
tially no growth. Over the last 186 days the aver- 
age weight increased from 71.4 to 294.1 g (0.157 to 
0.648 Ib) resulting in a specific growth rate of 
0.76%/day. Recirculation and makeup water rates 
were 130 and 5 L/minute (34 and 1.3 gal/minute), 
respectively. Chlorinated makeup water was 
passed through a small ultraviolet irradiator where 
chlorine was oxidized to chlorine. Ammonium- 
nitrate, nitrate-nitrogen, temperature, dissolved 
oxygen, pH, and total combined free chlorine plus 
chloramine levels were satisfactory throughout the 
test. The backwash interval for the biological filter 
was 3 weeks without any significant increase in 
back pressure. (Author’s abstract) 

W85-03637 


CONTROL STRATEGIES FOR BULKING 
SLUDGE, 

Water Research Centre, Stevenage (England). 

E. J. Tomlinson, and B. Chambers. 

Water Science and Technology, Vol. 16, No. 10/ 
11, Pt. 1, p 15-34, 1984. 5 Fig, 6 Ref. 


Descriptors: *Water treatment, *Activated sludge 
process, *Reviews, Dissolved oxygen, Settleabil- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


ity, Bulking, Nutrient balance, Mixing, Anoxic 
zones. 


The activated-sludge process relies on satisfactory 
performance of oxidation and gravity settlement 
stages. When the settleability of activated-sludge 
deteriorates, incomplete separation in the le- 
ment stage can cause high concentrations of sus- 
pended solids in the final efflent. The occurrence 
of poor settleability, known as bulking, is experi- 
enced in more than half of the activated-sludge 
lants in England and Wales. Information on bulk- 
ing is presented as a logical sequence of control 
measures which can be used by operators and 
designers of activated sludge plants to alleviate 
problems. Specific topics covered include effective 
use of settlement tanks; applied solids loading; fac- 
tors affecting sludge settleability such as dissolved 
oxygen concentration, septicity of sewage, and nu- 
trient balance; effect of aeration tank configuration 
on sludge settleability including the effects of 
degree of longitudinal mixing, and the effect of 
anoxic zones; effect of sludge loading on settleabil- 
ity; chemical treatment to control bulking; and 
other common operation problems of activated 
sludge plants including foaming and denitrification 
in secondary settlement tanks. Recent advances in 
the understanding of sludge bulking have made it 
possible to design activated-sludge systems which 
will produce sludges with good settling character- 
istics for most of the time. (Baker-IVI) 
W85-03640 


SUPPRESSION OF ACTINOMYCETE SCUM 
PRODUCTION - A CASE STUDY AT SENBOKU 
WASTEWATER TREATMENT PLANT, JAPAN, 
Kyoto Univ. (Japan). Dept. of Sanitary Engineer- 
ing. 

M. Hiraoka, and K. Tsumura. 

Water Science and Technology, Vol. 16, No. 10/ 
11, p 83-90, 1984. 7 Fig, 2 Tab, 7 Ref. 


Descriptors: *Wastewater treatment, *Senboku, 
*Japan, *Scum, *Actinomycetes, Bulking, Niocar- 
dia, Settling tanks, Activated sludge treatment. 


The Senboku wastewater treatment plant had suf- 
fered from bulking caused by the Actinomycete, 
Nocardia amarae. The causes of the actinomycete 
scum production in this treatment plant and the 
methods successfully used to suppress the scum 
production are presented. The Senboku 
wastewater treatment plant is located in Osaka 
prefecture of Japan and was designed to treat an 
average flow of 65,830 cu m/day and was operated 
since 1970. Actual flow to this plant during this 
research was about 42,000 cu m/day. Wastewater 
was comprised of only domestic wastes. Much 
scum (about 60 cu m/d) was produced in the final 
settling tank. To decrease the suspended solids 
which flowed from the primary settling tank into 
the aeration tank, the removal efficiency of SS in 
the primary settling tank was increased by the use 
of the spare settling tanks. Two additional settling 
tanks were used to cut the peak flow in the day- 
time. Simultaneously the scum which was generat- 
ed in the final settling tank was stored in the spare 
tank to remove the actinomycetes from the activat- 
ed sludge system. After this, scum generation was 
not experi . As a result of these steps, the 
settling property of the activated sludge was con- 
siderably improved. (Baker-IVI) 

W85-03641 


ENERGY USE CONSIDERATIONS IN THE AC- 
TIVATED SLUDGE PROCESS IN LOS ANGE- 
LES, U.S.A., 

Los Angeles Bureau of Sanitation, CA. 

W. F. Garber. 


Water Science and Technology, Vol. 16, No. 10/ 
11, Part 1, p 107-117, 1984. 6 Fig, 8 Ref. 


Descriptors: *Activated sludge process, *Los An- 
geles, ‘California, *Ener, consumption, 
Wastewater treatment, Air di F/M ratio, 
Automation. 


The City of Los Angeles has four secondary- 
tertiary treatment plants receiving wastewater 
flows of 1,590,000, 151,000, 114,000 and 75,000 cu 
m/d. Operational difficulties with fine bubble air 


diffuser combined with low energy costs had re- 
sulted in the use of 4-5% efficiency diffusers as 
standard design. Increasing energy costs made re- 
valuation of higher efficiency diffusers necessary. 
Long term treatment plant tests of ceramic domes, 
fused silica tubes and jet diffusers indicated that 
long term 8-10% air diffusion efficiency was possi- 
ble. Energy savings of the order of 40% could be 
achieved by such diffuser retrofit. The type of 
diffuser to use would depend upon ambient air and 
waste characteristics, tank design and the sizing of 
existing equipment such as blowers. Data from 
respirometer studies in operating plants indicated a 
further 10-30% decrease in energy use could arise 
from computer control leading to an equalized F/ 
M ratio throughout each day. Further tests of this 
possibility are planned. (Author’s abstract) 
W85-03642 


COMBINATION OF THE ACTIVATED 
SLUDGE PROCESS WITH FIXED FILM BIO- 
MASS TO INCREASE THE CAPACITY OF 
WASTE WATER TREATMENT P’ ‘ 
Technische Univ. Muenchen, Garching (Germany, 
F.R.). Inst. of Water Quality Management and 
Sanitary Engineering. 

W. Hegemann. 

Water Science and Technology, Vol. 16, No. 10/ 
11, Part 1, p 119-130, 1984. 8 Fig, 4 Tab, 1 Ref. 


Descriptors: *Activated sludge process, *Fixed 
film biomass, *Wastewater treatment, *Aeration, 
Biomass, Sedimentation, Flocculation, Clarifiers. 


The volume of the activated sludge aeration tank is 
influenced by f/m ratio and attainable biomass 
concentration. Increase of biomass results in small- 
er tank volume. In the case of overloaded plants, 
restoration may be achieved by increase of biomass 
instead of construction of further tank volume. 
Pieces of porous plastic media filled into ordinary 
compressed air aeration tanks may serve as fixed 
film biomass support. By this method biomass con- 
centration in the tank may be increased to two or 
three times normal values. At the same time the 
sludge volume index of the activated sludge flocs 
still present in the aeration tank is improved. Better 
sedimentation and thickening of the activated 
sludge occurs because smaller quantities of flocs 
are passed to the final clarifiers. Results of tests 
with different types of waste water in semi-techni- 
cal scale pilot plants as well as in existing plants of 
different sizes are presented. (Author’s abstract) 
W85-03643 


BIOLOGICAL PHOSPHORUS AND NITRO- 
GEN REMOVAL VIA THE A/O PROCESS: 
RECENT EXPERIENCE IN THE UNITED 
STATES AND UNITED KINGDOM, 

Air Products and Chemicals, Inc., Allentown, PA. 
S. Hong, D. Krichten, A. Best, and A. Rachwal. 
Water Science and Technology, Vol. 16, No. 10/ 
11, Part 1, p 151-172, 1984. 12 Fig, 10 Tab, 2 Ref. 


Descriptors: *Wastewater treatment, *Phosphorus 
removal, *Nitrogen removal, ‘Biological 
wastewater treatment, Activated sludge process, 
Anaerobic conditions, Biological treatment. 


A modified activated sludge process, the proprie- 
tary A/O process, has been developed which re- 
moves phosphorus along with BOD (and if de- 
sired, nitrogen) from wastewater using only bio- 
logical processes. The A/O system employs a 
short detention time (1 hour or less) anaerobic 
zone to promote biological phosphorus removal. 
The initial contact of soluble BOD with recycle 
sludge under anaerobic conditions stimulates poly- 
phosphate containing microorganisms to generate 
energy from hydrolysis of polyphosphates in order 
to actively transport BOD from the bulk liquor to 
within the biomass. Process options include BOD 
oxidation, biological phosphorus removal, nitrifica- 
tion and denitrification. Results of several pilot 
studies and an 11,400 cu m/day demonstration 
plant operated for 3 years are given. A third gen- 
eration of activated sludge plants, incorporating 
biological nitrogen and phosphorus removal, can 
be made available at both new and existing works 
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at considerably lower cost than conventional alter- 
natives. (Collier-ITVI) 
W85-03644 


BIOLOGICAL PHOSPHORUS REMOVAL: 
STUDY OF THE MAIN PARAMETERS, 

D. Malnou, M. Meganck, G. M. Faup, and M. du 
Rostu. 

Water Science and Technology, Vol. 16, No. 10/ 
11, Part 1, p 173-185, 1984. 8 Fig, 1 Tab, 16 Ref. 


Descriptors: *Wastewater treatment, *Activated 
sludge process, *Phosphorus removal, *Biological 
wastewater treatment, Biological treatment, Bacte- 
ria, Acinetobacter, Nitrates. 


The amy phosphorus removal phenomenon 
has been studied in a modified ‘Phoredox’ type 
comet plant. The interpretation of the results ob- 
tained was facilitated by batch tests on the sludge. 
The influence of the duration of anaerobiosis, the 
presence of nitrates and various organic substances 
in the anaerobic zone were thus studied successive- 
ly. The results obtained tend to confirm the hy- 
pothesis that biological phosphorus removal is due 
primarily to the bacterial strain Acinetobacter. Mi- 
—. examination of the sludge has re- 
vealed presence of these bacteria and that of 
acidogenic bacteria producing volatile fatty acids 
promoting the growth of Acinetobacter. Pure cul- 
ture tests have confirmed the possibility of a great- 
er phosphorus storage capability of Acinetobacter. 
(Author’s abstract) 
W85-03645 


NITRIFICATION AND PHOSPHORUS RE- 
MOVAL FROM TRICKLING FILTER EF- 


FLUENTS, 
yw handled rey (Denmark). 

E. Bundgaard, and G. H. een 
Water Science and Technology, Vol. 16, No. 10/ 
11, Part 1, p 187-200, 1984. 7 Fig, 5 Tab, 6 Ref. 


Descriptors: *Nitrification, *Phosphorus removal, 
*Wastewater treatment, *Trickling filters, *Hern- 
ing, *Denmark, Chemical precipitation, Activated 
Ni process, Ferrous sulfate, Biological oxygen 
demand, Suspended so! 


Nitrification and simultaneous phosphorus precipi- 
tation in a separate activated sludge plant is consid- 
ered the cheapest alternative for upgrading con- 
ventional trickling — plants. Before ——— 
the Herning (Mid Jutland, Denmark) treatmen 
plant (200, 000 Population Equivalents) a 12 a 
pilot plant experiment was performed. During op- 
eration of the pilot plant, important parameters 
were fay ce such as Badr awe woe 9 a 
tion, ge uence Oo ge 
part of nied aoa at when combining 
nitrification and simultaneous ps gars it was 
found that a stable process could be operated with 
a bypass of 20-25% ettled raw wastewater. Due to 
a in the sludge characteristics simulta- 
ipitation with ferrous sulfate improved 
juent a me with respect to both phospho- 
Pe BOD and suspended solids. (Author’s abstract) 
W85-03646 


TWO-STEP NITRIFICATION OF AMMONIA- 
RICH WASTE WATER, 

Bayer A.G., ——— (Germany, F.R.). 

I. Pascik, and T. Mann. 

Water Science and Technology, Vol. 16, No. 10/ 


11, Part 1, p 215-223, 1984. 5 Fig, 3 Tab, 5 Ref. 

ar sal *Wastewater treatment, *Ammonia, 
*Ni *Industrial wastes, Nitrogen remov- 
al, Biochemical oxygen demand, Oxidation, Aer- 
ation. 


Pilot plant studies have been carried out for the 
nitrification of petrochemical refinery waste water 
containing 700 to 900 mg/l ammonia. The aim was 
to work out a treatment concept that could be used 
to build a full scale plant for nitrogen elimination 
by nitrification and denitrification. The optimal 
treatment method found was the two-step nitrifica- 
tion method, where the first step (high NH4(+) 
load) results in a BOD-elimination and a partial 


nitrification (60 to 85% of the NH4(+) load), and 
the second step (low NH4(+) load) results in an 
oxidation of the remaining NH4(+) down to 10-25 
mg/l NH4(+). By this process the aeration volume 
required for the nitrification was reduced by ap- 
proximately 40%. The full-scale plant designed for 
the elimination of 8000 kg NH4(+) per day started 
operation in July 1981. (Author’s abstract) 
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FULL SCALE EXPERIENCE WITH TERTIARY 
CONTACT FILTRATION, 

Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschultz, Due- 
bendorf (Switzerland). 

M. Boller. 

Water Science and Technology, Vol. 16, No. 10/ 
11, Part 1, p 225-239, 1984. 15 Fig, 3 Tab, 4 Ref. 


Descriptors: *Wastewater treatment, *Contact fil- 
ters, *Filtration, *Phosphorus removal, *Switzer- 
land, Filtration, Precipitation, Contact filtration, 
Suspended solids. 


The first full-scale contact filtration plant for ad- 
vanced phosphorus removal in Switzerland was 
built in 1979. In a twelve month investigation, the 
following design and operational aspects were con- 
sidered: optimal chemical conditions for phospho- 
rus removal, multimedia filter configuration, long- 
term performance of the total process combination 
(which included conventional treatment with si- 
multaneous precipitation and contact filtration), 
and operating variables such as filtration velocity, 
filter run time and backwash water use. Under 
optimal conditions, contact filtration provided con- 
sistently low phosphorus and suspended solids 
levels at reasonable cost. (Author’s abstract) 
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USE OF BIOFILTRATION 
WASTEWATER TREATMENT, 
Hanover Univ. (Germany, F.R.). Inst. fuer Sied- 
lungswasserwirtschaft. 

H. Ruffer, and K.-H. Rosenwinkel. 

Water Science and Technology, Vol. 16, No. 10/ 
11, Part 1, p 241-260, 1984. 8 Fig, 5 Tab, 12 Ref. 


Descriptors: 
*Mannheim, 


FOR FURTHER 


*Biofilters, *Wastewater treatment, 
*Germany (Federal Republic), *Dry 
bed filters, *Subsurface filters, Biofiltration, Costs, 
Chemical oxygen demand, Biological oxygen 
demand, Activated sludge process, Oxygen 
demand, Aeration, Coagulation, Filtration, Acti- 
vated carbon, Nitrogen removal. 


The wastewater treatment plant of the City of 
Mannheim, Federal Republic of Germany, was 
expanded in October 1982 with the addition of a 
second stage based on dry bed filtration designed 
for an average wastewater flow of Q sub TW = 
8.800 cu m/h and an average BODS of 70 mg/1. 
Five firms conducted experiments from 1980 to 
1982 on purification systems for the effluent from 
the first biological stage. Systems tested were bio- 
filtration in dry and submerged beds and activated 
two sludge systems. Filter materials used were 
inert material, activated carbon and Biolite. In one 
case a pretreatment by coagulation was employed. 
The influent of pr ts he filters without coagula- 
tion was supplied with technical oxygen because 
atmospheric oxygen could not meet the O2 
demand; submerged filters with tion were 
supplied with atmospheric oxygen. The two sludge 
process employed a plastic medium (Flocor E) in 
an aeration tank of up to 40% total bed volume; 
aeration was achieved with compressed air. The 
best solids retention results were ob- 
tained by coagulate filtration. Only negligible oxi- 
dation of nitrogenous compounds was observed 
during the filtration tests due to the short contact 
time b the and filter biomass. 
The dry bed filtration with Biolite achieved higher 
total COD elimination rates at increasing influent 
concentrations. Lowest total costs, including cap- 
ital and operating ig costs were encountered for dry 
bed filtration. (Collier-IVI) 
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DRY BED FILTRATION AS A — BIO- 
LOGICAL STAGE FOR THE CITY OF MANN- 
HEIM (1,200,000 PE), 

Hanover Univ. (Germany, F.R.). Inst. fuer Sied- 
lungswasserwirtschaft. 

C. F. Seyfried. 

Water Science and Technology, Vol. 16, No. 10/ 
11, Part 1, p 261-284, 1984. 12 Fig, 4 Tab, 21 Ref. 


Descriptors: *Mannheim, *Germany (Federal Re- 

public), *Wastewater treatment, *Dry bed filtra- 

tion, *Biological treatment, Chemical oxygen 

demand, Activated sludge process, Filtration, Bio- 

— oxygen demand, Suspended solids, Costs, 
eration. 


The large treatment plant (Q sub tr = 14,000 cu 
m/h) in Mannheim (Federal Republic of Germany) 
is being expanded using a dry bed filtration system. 
In the first stage of expansion a filtration system of 
32 filters covering a total area of 2,784 sq m is 
being added to the existing sludge plant. Compos- 
ite samples (24 h) of the effluent have to meet 
specifications of 80 mg/1 COD and 20 mg/l BODS. 
Before the contract was awarded extensive experi- 
ments were conducted on the plant grounds in 
Mannheim and the performance capability of the 
system was proven (Ruffer, H. and Rosenwinkel, 
K.-H. (1984) Wat. Sci. Tech., Vol. 16, No. 10/11, 
Part 1, p 241-260). At filtration rates of around 5 cu 
m/(sq m x h), the suspended solids in the effluent 
could be kept under an average of 8-9 mg/l, the 
COD under 80 mg/I, and the BODS under 20 mg/ 
1. The advantage of the system lies in its ability to 
supply the biologically active filter with atmos- 
pheric oxygen, resulting in lower operating costs. 
This system, like other biologically operative ones, 
is limited by the short contact time; very high 
loading peaks show up again moderately in 
effluent. (Author’s abstract) 
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EXPERIENCES WITH POLISHING LAGOONS, 
Ruhrverband, Essen (Germany, F.R.). 

K. R. Imhoff. 

Water Science and Technology, Vol. 16, No. 10/ 
11, Part 1, p 285-292, 1984. 10 Fig, 2 Tab, 3 Ref. 


Descriptors: *Wastewater treatment, *Polishing la- 
goons, *Germany (Federal Republic), *Biological 
waste water treatment, Tertiary wastewater treat- 
ment, Wastewater lagoons, Lagoons, Biological 
oxygen demand, Chemical oxygen demand. 


To improve the effluent quality of biological 
sewage treatment plants and to control algal 
growth, the addition of a tertiary treatment polish- 
ing lagoon with volume sufficient for a several day 
retention time is recommended. To achieve the 
required BOD of 20 mg/1 and COD of 100 mg/1, 
retention time should be at least one to two days. 
Studies of the operational results of eleven polish- 
ing lagoons in Federal Republic of Germany indi- 
cate that several ponds in series give better results 
than one large pond. On the average, 55% of BOD 
and 31% of COD are removed. Low loaded sys- 
tems show smaller removal rates. In most cases, 
the bottom should not be lined since percolation is 
the best possible tertiary treatment. With time, 
percolation will diminish and eventually stop due 
to clogging. Sludge accumulation should be meas- 
ured annually which of course depends on the 
capacity and efficiency of pretreatment. (Collier- 


Iv} 
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RELATIONSHIP BETWEEN SURFACE LOAD- 
ING, DEPTH AND EFFLUENT SUSPENDED 


Technische Univ., Graz (Austria). Inst. fuer Sied- 
lungs- und Industriewasserwirtschaft, Flussbau. 

M. Ditsios. 

Water Science and Technology, Vol. 16, No. 10/ 
11, Part 1, p 293-302, 1984. 14 Fig, 1 Tab, 13 Ref. 


Descriptors: *Secondary wastewater treatment, 
4 ers, *Wastewater treatment, *Suspended 
solids, Activated sludge process, Clarification, Set- 
tling tanks. 





The activated sludge process requires an adequate 
solid-li ret tion in final c tion. In the 
case 0 groundwater table, final clarifiers 
should Aw shallow and in the case of a scarcity of 
area available, final clarifiers should be . In- 
vestigations with a pilot scale activated sludge 
system indicated that the depth of the sludge blan- 
ket in dry-weather conditions (h sub 2,4) and in 
wet weather conditions (h sub 2,4 RW) both 
depend on hydraulic surface loading (q sub A), on 
return — ratio (RV), and settled sludge 
= (Vv; cunt dependence on 
ron 9 Bestel index (ISV) was also observed. The 
of the clearwater zone (h sub 1) should be at 
0.5 m. (Collier-TVI) 
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IMPROVING THE PERFORMANCE OF 
HOUSTON’S SOUTHWEST WASTEWATER 
TREATMENT PLANT, U.S.A., 

= Dept. of Public Works, TX. Wastewater 


M. T. Garrett, J. Ma, W. Yang, G. Hyare, and T. 
Norman. 

Water Science and Technology, Vol. 16, No. 10/ 
11, Part 1, p 317-329, 1984. 11 Fig, 1 Tab, 8 Ref. 


Descriptors: *Houston, *Texas, *Wastewater treat- 
ment, *Computer models, *Aeration, Bulking 


sludge, Sludge, Model studies, Return sludge rate. 


In 1981, the City of Houston’s Southwest 
Wastewater Treatment Plant (144,000 cu m/d) was 
experiencing occasional afternoon bulking with 
loss of solids to the effluent. The plant employs 
sludge reaeration with about even allocation of 
tank volume to mixed ro er} and return sludge 
aeration. A dynamic model of solids transfer from 
influent to mixed liquor to settling tank to return 
sludge aeration and wastin, pay developed for use 
on a desk-top computer. The model predicted that 
a counter-intuitive reduction in the return sludge 
rate would redistribute the solids to less in 
mixed liquor and more in the sludge reaeration 
tanks, but would also generate a sludge blanket 
during the transition period. However, if the 
change were made when there would be several 
low-flow days, then the blanket would stay within 
the settling tanks. The Thanksgiving Holidays of 
1981 were chosen for the change in the return 
sludge rate. Low flow occurred as expected and 
there was no loss of solids. The effluent suspended 
solids improved as expected, but the SVI also 
improved from 172 ml/g to 72 ml/d. The reduc- 
tion in the return sludge flow rate allowed extra 
hydraulic capacity for storm flows. The im; ge 
control of solids was demonstrated by simulating a 
storm flow of 4.0 m/h overflow rate by taking 

settling tanks out of service with resulting effluent 
TSS or less than 20 mg/L. (Author’s abstract) 
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NEUTRAL ORGANIC COMPOUNDS IN BIO- 
LOGICALLY TREATED BLEACHED KRAFT 
MILL EFFLUENTS, 

Pulp and Paper Research Inst. of Canada, Pointe 
Claire (Quebec). 

R. H. Voss. 

Environmental Science and Technology, Vol. 18, 
No. 12, p 938-946, 1984. 9 Fig, 2 Tab, 24 Ref. 


Descriptors: *Kraft mills, *Pulp wastes, Pulp and 
paper industry, Organic compounds, Pollutant 
identification, Gas chromatography, Mass spec- 
trometry, Effluents. 


Gas chromatography/mass pone yin a was used 
to identify about 40 neu organic compounds 
from a survey of biologically treated bleached 
kraft mill effluents sampled from the aerated 
lagoon discharge at nine bleached kraft pulp mill 
sites located across Canada. Terpenes, organosul- 
fur compounds, chlorinated dimethyl sulfones, 
chlorinated p-cymen-8-ols, and a group of methyl- 
substituted 2-cyclopentenones were among the 
chemical groups found. While the terpene content 
in the various biotreated effluents was quite vari- 
able, the methyl-substituted 2-cyclopentenones 
were observed to be relatively common residual 
organics in such effluents. The mean ——— 
of compounds was about 30 micro-g/L with 
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ranges from 4 to 200 micro-g/L. Upon discharge 
of the treated pump mill effluent to recipient 
waters and subsequent dilution, the concentrations 
of the neutral organic compounds identified are 
expected for the most part to be at the submicro- 
eS ft liter level. (Baker-IVI) 


ANAEROBIC REACTORS FOR TREATMENT 
OF SYNTHETIC WASTEWATER SIMULATING 
THE ORGANIC COMPOSITION OF SUL- 
PHITE EVAPORATOR CONDENSATE, 

Tam; Univ. of Technology (Finland). Dept. of 
Civil Engineering. — 

A. Luonsi, and J. Rintala. 

Aqua Fennica, Vol. 14, No. 1, p 87-93, 1984. 7 Fig, 
4 Tab, 12 Ref. 


Descriptors: *Sulfite evaporator condensate, *An- 
aerobic digestion, Wastewater treatment, Pulp 
wastes, Nutrients, Trace elements, Biological 
wastewater treatment. 


A laboratory-scale upflow anaerobic sludge blan- 
ket (UASB) reactor, — plastic packed anaer- 
obic filter (RPAF) and anaerobic pecan (AC) 
reactor were used for anaerobic t of a 
which simulated the —— 
composition of sulfite evaporator condensate. 
seed mixture of m — sludge pores 
ment sludge from a s ip mill discharge area 
was applied in startup. Wen statin a UASB 
reactor or RPAF reactor, it is possible to reach 
daily loadings of 10 kg COD/cu m in two months 
with good treatment efficiency. A further increase 
of the loading is likely to be successful, provided 
that sufficient amounts of macro and trace nutri- 
ents are available. A decrease in reactor ‘orm- 
ance occurred in UASB and RPAF two 
months and after four months tion in the AC 
reactor. In UASB and AC the disturbance was first 
noticed when formation and washout of bulking 
sludge occurred. RPAF performance showed no 
increased washout, which indicates that the solids 
retention capability of the filter was not adversely 
affected. In all three reactors the performance in- 
creased dramatically after adding trace nutrients. 
(Moore-IVI) 
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EFFECT OF NITROGEN AND FIBER CON- 
TENT ON THE DECOMPOSITION OF THE 


Center for Marine Biotechnology, Fort Pierce, 


FL. 
For primary bibliographic entry see Field 2H. 
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HUMAN WASTE DISPOSAL AND THE 
FAECAL POLLUTION OF THE RIVER NIGER 
DELTA WATERS, 
Ife Univ. (Nigeria). Dept. of ee 

. Akinluyi, and O. Odeyemi. 
Water International, Vol. 9, No. 1, p 37-41, Spring, 
1984. 2 Fig, 1 Tab, 7 Ref. 


Descriptors: *Water pollution control, 
*Wastewater treatment, *Domestic wastes, *River 
Niger Delta, *Nigeria, Potable water, Water 
supply development, Water management, Feces, 
Developing countries. 


The sources of pollution and, in particular, the 
fecal pollution, existing in the Niger Delta waters 
of Nigeria are examined. The source of consuma- 
ble water in the Niger Delta area studied is a 
reservoir which contains significant quantities of 
ane sop microor, mainly because the in- 
tants are water locked and are literally forced 

to dispose of all their refuse into the waterways 
and to pass their fecal materials directly into water 
bodies. It is not feasible to construct a central 
sewage system in the riverine areas because the 
communities are separated by waterways and man- 
—o and the cost would be astronomi- 
system is presented as a solution to 

yeceten: of Geos aaeedh oe oe eee eae 
ip Niger Delta. Toilets whose seats are raised 
war aoeean as ame ae tae 


67 


communities. The contents of these pails will be 
carried by s; ly constructed boats to a sewage 
treatment plant situated in a central location. Do- 
mestic wastes and other types of garbage can be 
ee in con A aoe containers and transported by 
Peer ees ts to the treatment plant. 
int oe treatment it, tertiary treatment, which 
includes facilities pos of removing dissolved 
nutrients before the effluent is released into water 
is recommended. The | pee of potable water in 
the riverine areas is of extreme importance due to 
the tendency of the people to use polluted and 
brackish waters from the waterways for domestic 
purposes such as a drinking and cooking. A 
way of providing potable water is to dig wells and 
pump water from the wells into over! tanks 
where it is treated and tested before distribution to 
consumers. (Baker-IVI) 
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OXIDATION DITCHES - PRINCIPLES AND 
INNOVATIONS, 

Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

C. F. Forster, D. Barnes, and D. W. M. Johnstone. 
Effluent and Wastewater Treatment Journal, Vol. 
= No. 7, p 258-263, July, 1983. 6 Fig, 5 Tab, 13 


Descriptors: *Oxidation ditches, *Wastewater 
treatment, Ditches, Lagoons, Oxidation lagoons, 
Aerators, Nitrogen. 


Oxidation ditch plants have been used to treat both 
industrial and municipal wastewaters for a wide 
range of flows and loads. There are many modifi- 
cations to the original endless channel brush rotor 
aerator, to the extent that some plants bear little 
resemblance to the shallow race track configura- 
tion of conventional ditches. Ditch type plants 
offer an economic wastewater treatment alterna- 
tive and particularly for small and medium size 
plants have considerable merit. The systems are 
capable of a the form and concentration 
of nitrogen in an effluent; for some ditch systems 
operation of the plant may be critical to ensure 
reliability of the nitrogen control. The majority of 
lants have been designed at a low F/M ratio and 
ence maintain a high mass of mixed liquor. This 
confers some process stability but again operational 
control is required to minimize aeration energy 
costs. (Baker-IVI) 
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NOVEL EVALUATION OF ACTIVATED 
SLUDGE PROCESS IN CHEMICAL PLANT, 
Instytut Ksztaltowania Srodowiska, Warsaw 
(Poland). 

A. Golcz. 

Effluent and Wastewater Treatment Journal, Vol. 
~~ No. 7, p 267-269, July, 1983. 4 Fig, 2 Tab, 3 
Ref. 


Descriptors: *Activated sludge 
*Wastewater treatment, Sludge, Microor, 
Industrial wastes, Biomass, Biological wastewater 
treatment, Evaluation. 


Process, 


This new method for a biological evaluation of the 
activated sludge in the course of the process 
been developed over many years of observations 
made of the biocoenosis = under different 
technological conditions. les an assessment 
to be made of the biological values of the activated 
sludge in terms of two measurable factors: the 
indicator of quality and the indicator of quantity. 
The optimum value of the indicator of quality 
approaches unity. For the indicator of quantity, the 
optimum value ranges from 20,000 to 45,000 of 
Peritricha-Sessilia per 1 cu cm of sludge. When the 
ranges of the two indicators referred to as advanta- 
geous are exceeded, the biomass will grow rapidly 
and the removal efficiency will deteriorate. These 
two indicators will be of much greater utility in 
determining the optimum technological parameters 
a the treatment process, when oe are supported 
examinations. new method 


y microscopic 

ue one to make an estimation ae the he biological 
value of the activated sludge in the course of the 
treatment process, allows a determination of the 
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optimum values of the activated sludge for = 
given technological conditions, estab 

measurable biological indicators of quality pata sd 
dicator of quantity, and determines biological 
ve which indicate undesirable c oc- 
curring in the character of the process. er- 


Iv} 
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FLOCCULATION TIME OPTIMIZATION IN 
DIRECT WATER FILTRATION, 

Asian Inst. of Tech., Bangkok (Thailand). Div. of 
Environmental q 

S. Vigneswaran, S. No un, and N. C. Thanh. 
Effluent and Water Treatment Journal, Vol. 24, 
No. 7, p 270-274, July, 1983. 8 Fig, 1 Tab, 19 Ref. 8 
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Descriptors: *Wastewater treatment, *Floccula- 
tion, *Filtration, Turbidity, Optimization, Pilot 
studies. 


scale direct filtration study was performed 
to investi the technical performance of direct 
filtration in terms of different independent param- 
eters like coagulation dose, flocculation gradient, 
and flocculation time and puts forward a rational 
method of optimizing the flocculation time in 
direct filtration. The prinicipal units of the scheme 
included a spiral flocculator and a PVC-column 
filter. In order to control the particle characteris- 
tics, an artifical suspension of kaolin clay was used. 
The flocculation gradient a the oy ed 


suspension was 

a presenti wer ye 7 byline paren The efflu- 
ent after flocculation was allowed to flow through 
the filter and the filter performance was studied in 
terms of headloss and filtrate quality. The floccula- 
tion gradient caused in the spiral flocculator was 
shown not to depend on the length of the tube but 
on the velocity passing through it for the given 
diameter of the tube. T flocs obtained at a given 
flocculation condition were uniform in size. The 
spiral flocculator is thus a convenient and efficient 
means of controlling the flocculation jent in a 
laboratory scale direct filtration study. For a fixed 
effluent quality, at a given flocculation gradient 
and alum dose, there is a minimum flocculation 
time ~~ Sen corresponds to the longest filter run 
length and is defined as the threshold flocculation 
time. The determination of this threshold floccula- 
tion time from lab-scale direct filtration study, 
would lead to an optimum solution for direct filtra- 
tion, both technically and economically. (Baker- 


IVT) 
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IRRADIATION IN INDUSTRIAL WASTE 
TREA 


TMENT, 
oe Univ. of Lodz (Poland). Inst. of Applied 
Ps Perkowski. L. Kos, and J. Rouba. 
Effluent and Water Treatment Journal, Vol. 24, 
— 9, p 331-334, September, 1984. 5 Fig, 4 Tab, 13 


Descriptors: *Wastewater treatment, *Irradiation, 
*Surfactants, Chemical oxygen demand, Biochemi- 
cal oxygen demand, Oxygen demand, Hydrogen 
ion concentration, Industrial wastewater. 


Effluents from many industries contain large 
amounts of anionic and nonionic surfactants, which 
impede or inhibit biological wastewater treatment 
and are toxic to the biocenosis of receiving waters. 

Studies on surface active agent destruction by irra- 
diation were carried out using aqueous tations of 
two substances used in the industry, Roka- 
fenol N-6 and Pretepon G-extra. Studies were also 
carried out on treatment by irradiation of artificial- 

ly prepared baths cor ig to —. 
age wash effluents from the textile industry. Co-60 

was the source of radiation, and the applied radi- 

ation doses ranged from 2 to 110 kGy/s. The 
treatment by irradiation of some surface active 
agents (SAA) contained in aqueous solutions and 

industrial wastes is demonstrated to be both possi- 

ble and effective. Apart from SAA destruction, 
gamma radiation reduces other of 
waste contamination, such as pH, D, and BOD. 

The rate and degree of the destruction of SAA and 


other are considerably higher in oxy- 
ted waste than in nonoxygenated ones. (Baker- 


1D 
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USE AND PROTECTION OF THE NORTH SEA 
AND CHANNEL BY ENGLISH WATER AU- 
THORITIES. 


Effluent and Water Treatment Journal, Vol. 24, 
No. 9, p 335-340, September, 1984. 1 Fig, 2 Tab, 14 
Ref. 


Descriptors: *North Sea, *English Channel, 
*Wastewater disposal, *Sludge disposal, *England, 
*Wales, *Scotland, *Northern Ireland, Wastewater 
treatment, Land disposal, Water quality control, 
Decision making, Planning, Ocean dumping. 


England and Wales are served by ten water au- 
thorities which provide multifunctional services. 
Water management in Scotland and Northern Ire- 
land are administered by different systems al- 
though there is close national cooperation. The 
water authorities are major effluent dischargers as 
well as being responsible for pollution control and 
water quality management. The ar, ts for and 
harging wastes into the sea are well 
documented. However, operational experience and 
studies in England and Wales have shown that the 
discharge of untreated sewage via properly de- 
signed and constructed long sea outfalls is a satis- 
factory method of sewage di . The water 
authorities use the dispersive and treatment capac- 
ity of the North Sea and Channel for the dispersal 
of about 5-10% of their crude sewage and about 
15% of their sewage sludge. If an arbitrary deci- 
sion is taken to stop the dispersal of sewage sludge 
in, and the discharge of crude sewage to, the 
North Sea and Channel it is possible to calculate 
the cost from data from England and Wales. Any 
environmental benefits derived from stopping the 
current practices might be more than offset by 
environmental losses occasioned by other methods 
of disposal, such as by increases in addition of 
sludge to landfill sites occupying space which 
could be used more wisely for the disposal of more 
hazardous wastes. (Baker-IVI) 
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ON-LINE OF ORGANIC 
CARBON IN WASTE WA 

Montedison Chemical Co., Venice (Italy). 

R. Basei. 

Hydrocarbon Processing, Vol. 63, No. 10, p 42-44, 
October, 1984. 4 Fig, 4 Tab, 6 Ref. 


Descriptors: *Wastewater analysis, *Chemical 
oxygen demand, *Biochemical oxygen demand, 
*Organic carbon, Industrial wastes, Oil industry. 


Three on-line and laboratory analytical techniques 
(biochemical oxygen demand, chemical oxygen 
demand and total organic carbon) for measurement 
of organic loading in waste water are evaluated. 
The effluent used in the study consisted of a mix- 
ture of waste waters discharged from various proc- 
esses: steam cracking, various petrochemical syn- 
theses, polymerization, fiber manufacturing, petro- 
chemical and oil storage, coal processing, utilities 
and workshops. Control of the organic loading in 
industrial wastewaters appears to be suitably car- 
ried out by TOC measurements. TOC measure- 
ment through combustion is a valid technique for 
laboratory measurements, or with fairly unclean 
waters. For on-line measurements of waste waters 
containing salts or corrosive products, the low 
temperature UV promoted chemical oxidation aj 
pears to be the most adequate and reliable a 
nique since it overcomes such problems as corro- 
sion, catalyst poisoning and batchwise sampling, 
bound to the combustion of salty and waste indus- 
trial waters. Once the validity of the method is 
established, the most critical part of the analytical 
system in on-line measurements appears to be the 
sampling system, which must be designed and built 
with the utmost accuracy. (Baker-IVI) 
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ANAEROBIC BIOLOGICAL WASTE TREAT- 
MENT, 


Drexel Univ., a PA. 
G. F. Parkin, and R. E. Speece. 
Chemical Engineering Progress, Vol. 80, No. 12, p 
55-58, December, 1984. 9 Fig, 11 Ref. 


Descriptors: *Biological wastewater treatment, 
conditions, Bacteria, Nutrients, Sludge 
disposal, Methane. 


Anaerobic biological treatment offers several sig- 
nificant advantages for treating organic-laden 
wastewaters when compared with the more com- 
monly applied aerobic treatment processes. It is an 
energy producer rather than an energy consumer. 
It produces only about 10% as much sludge requir- 
ing disposal. It requires only about 10% of the 
nutrients. It produces a valuable end product, 
methane. Anaerobic bacteria can recover from ex- 
posure to relatively high concentrations of toxi- 
cants, can acclimate to relatively high concentra- 
tions of these materials, and can biodegrade poten- 
tially toxic compounds at relatively high rates. The 
key is Le mpioved high biomass concentrations and 
long so retention times. Immobilized growth 
systems provide long solids retention times at rela- 
tively low hydraulic retention times. Minimizing 
response to transient toxicity requires biomass re- 
tention and rapid elution. Maximizing acclimation 
potential requires retention and gradual exposure. 
Maximizing biodegradation potential also requires 
biomass retention and, perhaps, dilution. An immo- 
bilized growth reactor such as an anaerobic filter 
with operational recycle meets these requirements. 
If toxic, nonbiodegradable organics area concern, 
granular activated carbon could be used as the 
attachment media. (Baker-IVI) 
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DIFFUSION OF NONREACTIVE AND REAC- 
TIVE SOLUTES THROUGH FINE-GRAINED 
BARRIER MATERIALS, 

Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
R. W. Gillham, M. J. L. Robin, D. J. Dytynshyn, 
and H. M. Johnston. 

Canadian Geotechnical Journal, Vol. 21, No. 3, p 
541-550, August, 1984. 8 Fig, 1 Tab, 12 Ref. 


Descriptors: *Bentonite, *Water pollution preven- 
tion, *Diffusion, *Clay liners, *Path of pollutants, 
Adsorption, Tortuosity, Retardance. 


In many cases where fine-grained geologic materi- 
als are used as barriers to the migration of contami- 
nated fluids, the principal mechanism of contami- 
nant transport is molecular diffusion. Thus the 
effective molecular diffusion coefficient is the pa- 
rameter of greatest importance when predicting 
migration rates and contaminant fluxes. Diffusion 
coefficients were measured for two nonreactive 
solutes (Cl-36 and H-3) and one reactive solute (Sr- 
85) in seven mixtures of bentonite and silica sand 
ranging from 0 to 100% bentonite by weight. 
Tortuosity factors were calculated from the results 
of the nonreactive diffusion experiments, and retar- 
dation factors for the reactive solute from meas- 
ured distribution coefficient, bulk density, and po- 
rosity values. The results showed the diffusive 
transport of both the reactive and nonreactive so- 
lutes to be consistent with a Fickian diffusion equa- 
tion. For practical purposes, and at the low values 
of bulk density used in the experiments, the effec- 
tive diffusion coefficient of the reactive solute 
could be calculated with a reasonable degree of 
certainty from the measured retardation factor and 
an estimated value of tortuosity. The results 
showed that because of the interaction between the 
distribution coefficient, bulk density, and porosity, 
an increase in clay content beyond about 5-10% 
did not result in a further reduction of the diffusion 
coefficient of the reactive solute. (Author’s ab- 


stract) 
W85-03427 


IS HAZARDOUS WASTE DISPOSAL IN CLAY 
VAULTS SAFE, 

New Jersey Inst. of Tech., Newark. Dept. of Civil 
and Environmental Engineering. 





For primary bibliographic entry see Field 5G. 
W85-03617 


COMPARISON OF THE MUTAGENICITY OF 
SEWAGE SLUDGES, 

Illinois Univ. at Urbana-Champaign. Inst. for Envi- 
ronmental Studies. 

P. K. Hopke, M. J. Plewa, P. L. Stapleton, and D. 
L. Weaver. 

Environmental Science and Technology, Vol. 18, 
No. 12, p 909-916, 1984. 4 Fig, 9 Tab, 12 Ref. 


Descriptors: *Sludges, *Mutagenicity, *Chicago, 
*Sauget, *Champaign, *Hinsdale, *Kankakee, 
Sludge disposal, Hazards, Genotoxicity. 


There has been increasing interest in land applica- 
tion of sewage sludges as a disposal method, as a 
supplemental treatment method, and as a means to 
increase the organic content of disturbed soils such 
as strip-mined lands. In order to ascertain how 
common it is to find substantial mutagenicity in 
municipal sewage sludge, and to determine the 
effects of their mutagenicity, samples of five mu- 
ici Illinois cities of 
Champaign, Chicago, Hinsdale, Kankakee, and 
Sauget were subjected to a multiorganism testing 
program. Chicago sludge has been the most exten- 
sively tested by using the Salmonella/microsome 
reverse mutation assay, the micronucleus test in 
Tradescantia, the wx locus assay in Zea mays, and 
sister chromatid exchange induction in human lym- 
phocytes. Mutagenic activity has been observed in 
the sludges from Chicago and Sauget, IL. Sludges 
from primarily domestic sewage do not apparently 
contain significant mutagenic activity. Some 
sludges from municipal sewage treatments like 
Sauget are quite genotoxic and their disposal 
should be made with considerable care. (Baker- 
IV} 
W85-03662 


FACTORS IN DESIGN, LOCATION AND IN- 
TEGRITY OF LANDFILLS 

K. Cartwright. 

Great Lakes Waste and Pollution Review Maga- 
zine, Vol. 1, No. 1, p 20-24, April, 1983. 2 Fig, 3 
Tab, 11 Ref. 
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Descriptors: *Land disposal, *Waste disposal, 
*Hazardous wastes, ‘*Landfills, Regulations, 
Liners, Trenches, Planning, Waste management, 
Water pollution control. 


Land disposal of solid wastes has been practiced 
for many years. The increasingly strict regulations 
passed in the 1960s and 1970s governing the dis- 
charge of pollutants to the air and water placed 
new emphasis on land disposal. The environmental 
effects of land disposal are difficult to determine 
because the subsurface is complex and unable as 
yet to be monitored or described completely. Reg- 
ulations governing the disposal of wastes including 
hazardous wastes are designed to protect human 
heath and ensure the quality of water resources. 
Each regulatory agency has different rules, regula- 
tions, and guidelines, that categorize wastes and 
landfills according to the type of wastes to be 
received. In order to promulgate guidelines or 
regulations using design criteria, a regulatory 
agency must be sufficiently knowledgeable in its 
field to ensure that the particular method or design 
specified is the only appropriate means of achiev- 
ing the desired result. Specific information is 
needed regarding site size, water balance, trench 
covers, and trench liners. Each land disposal site 
must be considered as unique, and the disposal 
operation engineered specifically for that site. 
(Baker-IVI) 

W85-03712 


USE AND PROTECTION OF THE NORTH SEA 
AND CHANNEL BY ENGLISH WATER AU- 
THORITIES. 

For primary bibliographic entry see Field SD. 
W85-03727 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


5F. Water Treatment and 
Quality Alteration 


FACTORS OF SIMULTANEOUS CONSUMP- 
TION AND SUPPLY PATTERNS AT LONG 
DISTANCE DRINKING WATER SUPPLY SYS- 
TEMS (GLEICHZEITIGKEITSFAKTOR UND 
ABNAHMECHARAKTERISTIKEN BEI FERN- 
WASSERSVERSORGUNGSSYSTEMEN), 
Stuttgart Univ. (Germany, F.R.). Inst. fuer Sied- 
———— Wassergutewirtschaft und Abfall- 
tec’ 


E. Leiber. 

Wasserwirtschaft, Vol. 74, No. 2, p 66-71, Febru- 

ary, 1984. 7 Fig, 2 Tab, 2 Ref. 

Descriptors: *Water conveyance, *Water use, 

*Drinking water, *Germany (Federal Republic), 
processing, 


*Stuttgart, *Bad Wurttemberg, Data 
Optimization. 


Long distance water supply s 

distances to areas of water scarci- 
ty, and once there turn it over to the subscriber 
The diminution of the individual delivery point is 


limited through the proper share ient (1/s) 
however it is not a to woth cse-pull “tnd 
tive regulation. The c! istics of simultaneous 
drinking water consumption was studied in long 
distance water supply systems around Stutt 
and Bad Wurttemberg, Federal Republic of - 
many. The applied data processing system is de- 
scribed, the factor of simultaneous supply is de- 
fined and first results are given. Information on the 
simultaneous consumption will be useful in opti- 
mizing drinking water system technical and man- 
agement considerations. (Moore-IVI) 

W85-03248 


NEW DEVELOPMENTS FOR EMERGENCY 
WATER SUPPLY UNDER THE LAW ON SAFE- 


NOTVERSORGUNG NACH DEM WASSERSI- 
CHERSTELLUNGSG: 


ESETZ), 
— Siegburg (Germany, 
R). 
W. Such. 
Wasserwirtschaft, Vol. 74, No. 6, p 311-315, June, 
1984. 7 Fig, 6 Ref. 


Descriptors: *Emergency water supply, *Germany 
(Federal Republic), *Wells, Water supply develop- 
ment, Water tanks, Water conveyance, Firefight- 
ing, Urban areas. 


Precautionary measures for the security of essen- 
tial drinking water supplies to the population in 
case of defense, are being provided by the Federal 
Republic of Germany, coordinated by the Region- 
al Crucial Point Program called Emergency Water 
Supply from Wells and Wellshafts especially for 
big cities. Single wells have been established at 
central points according to regulations of the Fed- 
eral i of Interior. Emergency wells for 
drinking water and fire fighting water and trans- 
sea folding tanks for emergency water supply 
ve been developed. (Author’s abstract) 
W85-03270 


INSPECTION METHODS FOR WATER TANKS 
AND RESERVOIRS, 

Collins Engineers, Inc., Chicago, IL. 

T. J. Collins. 

Public Works, Vol. 115, No. 11, p 62-64, Novem- 
ber, 1984. 5 Fig. 


Descriptors: *Reservoirs, *Storage tanks, *Inspec- 
tion, Maintenance, Water storage, Corrosion, 
Cracking, Concrete, Steel, Underwater. 


The American Water Works Association standards 
recommend periodic ee geen vn of water tanks by 
independent professional engineers, but most stor- 
age structure have not been inspected since they 
were first constructed. The types of distress found 
in water storage structures are primarily a function 
of the material type and environmental conditions 
to which the structure is exposed. The greatest 
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source of deterioration for steel structures is corro- 
sion, basically an electrochemical process in which 
current flow causes the corrosion. Reinforced con- 
crete structures suffer from cracks occurring in the 
roof slabs and the portion of the walls near the 
und surface. Use of prestressed concrete greatly 
ips prevent the formation of cracks. Concrete 
encased steel is still open to deterioration particu- 
larly interior features such as ladders, pipes, valves, 
and in all str Underwater inspec- 
tions are necessary but a number of precautions 
must be taken so that the divers do not contami- 
nate the system. All interior and exterior inspec- 
tions should be documented for review by munici- 
personnel using above water and underwater 
5 mm cameras. (Baker-IVI) 
W85-03277 





PROBLEMS IN WATER 
East Worcestershire Waterworks Co., Bromsgrove 


(England). 

L. J. Hughes, A. Hackett, M. D. Bayliffe, R. A. 
Chisholm, and D. Grunwell. 

Water Science, Vol. 8, No. 1062, p 311-316, 
August, 1984. 5 Fig, 1 Tab, 1 Ref. 


Descriptors: *Leakage, *Water distribution, 
*Worcestershire, *England, Water conveyance, 
Water demand, Water loss, Monitoring, Automa- 
tion, Costs. 


DISTRIBUTION 
SUPPLY, 


In 1978, the East Worcestershire Waterworks 
Company sought the technical and financial sup- 
port of the Severn-Trent Water Authority and the 
Water Research Centre to investigate a less com- 
plex, low data density, second tier system dedicat- 
ed to leakage detection. A collaborative effort 
produced a low cost technology solution to the 
problem of continuously monitoring a water distri- 
bution system for the detection of leakage. The 
Dial-Line system uses the public subscriber tele- 
phone network to allow a master station to com- 
municate with outstations collecting data from 
leakage zone meters which continuously measure 
flows into those zones. The system collects data on 
both daily and minimum night flows in order to 
detect changes from day and night time flows. The 
initial results being obtained from the system and 
the interpretation of those results is discussed, and 
preliminary conclusions are drawn on both the 
economic viability of the system for | e detec- 
tion and also the degree of resolution of leakage 
obtained by this method in different sized zones. 
Now that Dial-Line system has settled into routine 
operation it appears to be a viable proposition. The 
installation and running costs on an annual basis for 
a 20 outstation system is described as less than the 
cost of obtaining one manual measurement per 
month for minimum night flow. (Baker-IVI) 
W85-03320 


AUTOMATION FOR INDUSTRIAL WATER 
TMENT, 


TREA A 
R. M. Corti. 

Water Service, Vol. 88, No. 1068, p 343-345, 
August, 1984. 4 Fig. 


Descriptors: *Water treatment, *Automation, 
Water treatment facilities, Hydraulic equipment, 
Design criteria. 


In automating multistage water treatment plants it 
must first be established whether the overall oper- 
ation is based on supply control philosophy (SCP) 
or demand control philosophy (DCP). In SCP, a 
predetermined flow of water is delivered to the 
plant inlet at an average rate calculated to cover 
internal plant water losses. In DCP, the input to 
each stage must respond instantaneously to down- 
stream changes in treated water demand. It is not 
possible to make the inlet flow control respond 
directly to variations in final treated water 
demand, owing to the internal losses, which lead to 
uncontrolled flow hunting within the system and 
rapid fluctuations in levels. Control of individual 
unit operations is discussed along with — 
controllers. Benefits of using PLC include the use 
of deferred design, substantial reduction in com- 
plex control panel wiring, flexibility within the 
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system is increased, and peripheral equipment 
linked to the PLC is helpful. (Baker-IVI) 
W85-03321 


MEASURING DIFFERENTIAL PRESSURE AC- 
CURATELY IN WATER DISTRIBUTION SYS- 
TEMS, 

Army oy Waterways Experiment Station, 


ater Engineering and Management, Vol. 131, 
No. 11, p 28-30, October, 1984. 4 Fig. 


*Water distribution, 
instruments, Pressure, Meas- 
ww, Water conveyance, Man- 

jucers. 


engineers occasionally have a need to 
measure flows in pipes in their water distribution 

system for such purposes as large meter calibra- 
tion, water audits, and head loss tests. Most of the 


costly and most accurate. Several types of devices 
Se Sees tee we for determining 
differential range from mano- 
meters to type differential pressure gauges. 

characteristics of differential pressure 


choice for permanent installations where power is 
available, a recorder is used and the unit is housed. 


(Baker- 
W85-03322 


INNOVATIVE PROCESS FOR TREATING RE- 
CYCLED COOLING WATER, 

Texas A and M Univ., College Station. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field SD. 
W85-03334 


MICRODETERMINATION OF SILICIC ACID 
IN WATER BY GEL-PHASE COLORIMETRY 
WITH MOLYBDENUM BLUE, 

Kyushu Univ., Fukuoka (Japan). Dept. of Chemis- 
try. 

For primary bibliographic entry see Field 5A. 
W85-03340 


EFFECT OF TEMPERATURE ON THE SORP- 
TION OF LEAD AND CADMIUM BY ION EX- 


E, 
Zagreb Univ. (Yugoslavia). Dept. of Analytical 


For primary bibliographic entry see Field 5D. 
W85-03415 


APPLICATION OF A BASIC HYDRAULIC 
PRINCIPLE FOR THE WATER DISTRIBU- 
TION IN THE NEW WATER WORKS EGAU OF 


h. 


Wasserwirtschaft, Vol 74, No. 10, p 467-468 and 
471-473, October, 1984. 5 Fig, 3 Ref. 


Descriptors: *Egau waterworks, *Landeswasser- 
versor, *Germany (Federal Republic), 
*Water treatment plants, *Water distribution, 
Groundwater pollution, Karst, Environmental pro- 
tection. 


North of Heidenheim approximately 15 km of the 
Ulm-Wurzburg motorway will pass through the 
highly karstic region, a zone of protection, of the 
Egau waterworks, belonging to regional water 


authority, creating a risk of ground water contami- 
nation. To counter , danger, two Ss 

t principles - ——— are to 
woot Firstly, measures will be taken on the motor- 


treatment plant has been installed at the Egau 
welgewesha, Cab tall onidie Ge Githinn Somer 
supply to be maintained even if the untreated 
water is contaminated. The main subject of discus- 
sion is the description of the new treatment plant, 
which is to be opened in October 1984. The func- 
tion of the central distribution channel in the new 
treatment plant, where an old hydraulic principle 
is to be renewed, is dealt with in detail. (Author’s 
abstract) 

W85-03446 


OBSERVATIONS ON AND RESULTS OF RA- 
TIONAL USE AT THE - 


VEB Wasserversor, und Abwasserbehand- 
lung, Neubrandenburg (German D D.R.). 

For primary bibliographic entry see Field 5D. 
W85-03514 


STUDIES ON THE TECHNOLOGY OF UN- 
DERGROUND WATER TREATMENT (UNTER- 
SUCHUNGEN ZU DEN TECHNOLOGIEN DER 
AUFBEREITUNG VON WASSER IM UNTER- 
GRUND), 

Forschungszentrum  Wassertechnik, Dresden 
(German D.R.). 

D. Eichhorn. 


Wasserwirtschaft-Wassertechnik, Vol. 33, No. 8, p 
277-279, August, 1983. 4 Fig, 


Descriptors: *Water treatment, *Underground 
water treatment, *Geohydrolo; ogy, *Germany 
(Democratic Republic), Geologic fissures, Cations, 
Iron, Manganese, Oxidation, Protolysis, Coagula- 
tion. 


The pleistocene porous rock in the German Demo- 
cratic Republic an ion-exchange capacity 
that can be utilized for underground water treat- 
ment by introducing treated water, by infiltration, 
into the conductor. The cation coating on the solid 
framework of the conductor is thereby changed 
such that later passage of water to be treated 
(natural groundwater or infiltrate) will produce 
cation elimination: e.g., the introduction of oxy- 
genated water will remove iron. Infiltration of 
oxygenated water is achieved internally (into the 
producing well during breaks in production) or 
externally (through satellite wells). Oxygenation 
occurs through the introduction of air or pure 
oxygen. Field studies of introducing air through 
gravity pipes in the well and of = oxygen under 
— e proved successful. Column studies in the 
ratory revealed important information on the 
speed of oxidization of iron absorbed into the soil 
as well as the associated protolysis and coagulation 
processes. Fissure model studies provided informa- 
tion on infiltration. Field studies concentrated 
either on internal or on external infiltration. They 
showed that activation of the groundwater con- 
ductor is a long-term process that significantly 
influences the effectiveness of the total ure. 
Extensive preliminary studies to assess site suitabil- 
ity are necessary. On a suitable site, iron and 
pr pt removal by this procedure is both tech- 
and economically advantageous. (Gish-IVI) 
W85-03526 


STUDIES ON IRON AND MANGANESE RE- 
MOVAL IN A GROUNDWATER CONDUCTOR 
(UNTERSUCHUNGEN ZUR ENTEISENUNG 
UND —— IM GRUNDWASSER- 
, 
VEB DR)” Wasserwirtschaft, Erfurt 
(German D. 
U. eran an H. Wingrich. 
Wasserwirtschaft-Wassertechnik, Vol. 33, No. 8, p 
280-285, August, 1983. 8 Fig, 1 Tab, 8 Ref. 
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Descriptors: *Water treatment, *Geohydrology, 
aun 3 a, Groundwater management, 


Chemical 
Germany "(Democratic Republic), 
Gross Gliencke, Massnitz. 





precipitation, 
Harnekop, 


Dissolved iron as Fe(2+) in groundwater can 

cause bacterial growth at vertical filter wells, 
Gants reducing their effectiveness. Laboratory 
filter studies have shown that Fe(2+) can be 
bound to the solid framework of the groundwater 
conductor by an ion-exchange reaction. The intro- 
duction of oxygenated water oxidizes the Fe(2+), 
which is then precipitated; manganese is also thus 
precipitated. Oxidation of the iron and manganese 
must not occur near the well filter, since oxygen 
promotes bacterial growth, but must be carried out 
in the gro r. This is achieved 
—_ the infiltration of pce eer water either 

ly into the producing well (internal infiltra- 
tion) or via at ieast four satellite wells (external 
infiltration) or by a combination of the two proce- 
dures. Field studies were performed at Harnekop, 
Gross Glienicke, and Massnitz in the German 
Democratic Republic; combined infiltration was 
used at the first two locations and internal infiltra- 
tion at the third. In all cases, iron and manganese 
were removed to within government standards. 
The procedure is suited in ny terms 
to fine- and medium- a A 90% removal 
rate can be expected for lightly organically pollut- 
ed water. The procedure is not suited to water 
with heavy organic Lerma: dl Its advantages in- 
clude savings in investment and operating costs, 
the fact that the only necessary procedure is aer- 
ation, reduction in bacterial growth, and elimina- 
tion of rinse water and siodge. | Disadvantages are 
extensive preliminary studies, construction of satel- 
lite wells, use of treated water for infiltration in the 
start-up phase, and the fact that iron and manga- 
nese remain in the groundwater conductor. (Gish- 


IvI) 
W85-03527 





KINETICS OF IRON OXIDATION DURING 
GROUNDWATER FILTRATION IN THE 
GROUNDWATER CONDUCTOR (ZUR KINE- 
TIK DER OXYDATION VON EISEN BEI DER 
FILTRATION VON GRUNDWASSER IM 
GRUNDWASSERLEITER), 

— de Stiinte Biologice, Bucharest (Roma- 


W. w. Aleksejew, and G. M. Kommunar. 
Wasserwirtschaft-Wassertechnik, Vol. 33, No. 9, 
308-312, September, 1983. 5 Fig, 1 Tab, * Ref. 


Descriptors: *Groundwater, *Geohydrology, 
*Water treatment, *Iron, *Oxidation, Mathemati- 
cal equations, Oxygen, Carbonate rocks, Rocks, 
Filtration. 


Practical application of the theory of water treat- 
ment in the groundwater conductor has been ham- 
— by a lack of principles of calculation and 
forecasting of iron oxidation (IO) in the conductor; 
45 mathematical equations are therefore presented 
to describe IO kinetics in the conductor. These 
include equations to calculate the mechanism of 
homogeneous IO in freshwater and weakly miner- 
alized groundwater of the hydrocarbonate type as 
well as homogeneous/heterogeneous IO, which 
occurs under experimental conditions where 
Fe(2+) oxidation is performed with large amounts 
of surplus oxygen and a guarantee of its presence 
in the water. Calculation of the IO process during 
oxygen-containing groundwater filtration includes 
a system of differential equations to describe reduc- 
tions in iron and oxygen concentrations that occur 
as a result of a series of connected oxidation reac- 
tions in the groundwater conductor. However, this 
nonlinear equation system can only be solved if 
simplifying assumptions are used. As an alterna- 
tive, the process can be divided into two stages, 
each of which is described by a series of equations: 
in the first, exclusively homogeneous IO occurs; in 
the second, changes in Fe(2+) and O2 concentra- 
tion take place entirely by means of the heteroge- 
neous reaction of IO on the surface of the rock 

constitutes the groundwater conductor. Finally, 
iron removal from groundwater with regard to the 
‘loading’ of the rock of the groundwater conductor 





with adsorbed oxygen is described. The work 
cycle of an underground iron-removal facility con- 
sists of (a) loading the conductor and (b) extracting 
the iron-free water. Both these phases are de- 
scribed mathematically. (Gish-IVI) 

W85-03533 


DRINKING WATER SITUATION IN THE FED- 
ERAL REPUBLIC OF GERMANY AT THE 
TIME OF THE ACCEPTANCE OF THE E.E.C, 
DRINKING WATER DIRECTIVE (DIE TRINK- 
WASSERSITUATION IN DER BUNDESRE- 
PUBLIK DEUTSCHLAND BEI UBERNAHME 
DER EG-RICHTLINIE 


TRINKW 
Arbeitsgemeinschaft Umweltforschung, 
(Germany, F.R.). 
T. Darimont. 
Zeitschrift fur Wasser und Abwasser srs 
i 17, No. 5, p 201-204, October, 1984. 1 Fig, 


Berlin 


Descriptors: *Water quality standards, *Drinking 
water, *Germany (Federal Republic), *Interna- 
tional commissions, Water pollution control. 


The E.E.C. Drinking Water Directive is mainly 
based on mercantile authority. However, the new 
standards are also understood to be a desirable 
improvement in consumer protection at an interna- 
tional level. Problems with national observance of 
the limits become evident from a statistical repre- 
sentation of the drinking water situation in the 
Federal Republic. They won’t be solved by a 
eer y fixed amendment to the Drinking 
ater Decree. In the long run only the tying up of 
the emission related ordinance into an emission 
related catalogue of preventative measures can 
tee observance of the E.E.C. standards. 
{Author's abstract) 
W85-03591 


CHLORINE RESIDUAL MONITORING IN 
THE PRESENCE OF N-ORGANIC COM- 


POUNDS, 
> gg Corp., Bedford, MA. GCA Technology 


N \. Ram, and J. P. Malley, Jr. 

Journal of the American Water Works Associa- 
tion, Vol. 76, No. 9, p 74-81, September, 1984. 4 
Fig, 8 Tab, 27 Ref. EPA project R809767. 


Descriptors: *Water quality control, *Disinfection, 
*Residual chlorine, Monitorin ee com- 
pounds, Organic compounds, teria, Chlorine, 
Water analysis, Escherichia. 


N-chloroorganic compounds, formed when N-or- 
ganic precursors are chlorinated, react similarly 
with analytical reagents used to determine free 
available chlorine (FAC) and may lead to falsely 
positive tests for FAC and an overestimation of the 
presumed level of disinfection. Bacterial kill meas- 
urements were carried out using apparent FAC 
residuals of 0.2 or 0.05 mg/L free chlorine as C12. 
Disinfection periods of 15 and 5 min were used, 
respectively, at pH 7 and 25 C. The results indicat- 
ed no decrease in the disinfection levels of Escheri- 
chia coli in solutions that contained N-organic 
compounds compared with control solutions that 
did not contain such compounds. Eight of the 15 
compounds tested exerted more than 75% of the 
observed chlorine demand during the first 15 min 
of contact, indicating variability in the reaction 
rates for the chlorination of the N-organic com- 
pounds. The apparent ratios of FAC to total resid- 
ual chlorine varied considerably. The findings lend 
support to the use of monitoring for 0.2 mg free 
chlorine residual as C12/L instead of actual bacteri- 
ological enumeration. The rate of bacterial disin- 
fection with 0.05 mg FAC as Cl2/L in a solution 
of 1 mg thymine/L was virtually identical to that 
of a control without thymine during a 5 min disin- 
fection. (Baker-IVI) 

W85-03618 


OVERVIEW OF WATER TREATMENT PRAC- 
TICES IN THE UNITED STATES, 

Camp, Dresser and McKee, Inc., Dallas, TX. 

J. H. Stacha, and F. W. Pontius. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


Journal of the American Water Works Associa- 
tion, Vol. = No. 10, p SD 73-85, October, 1984. 11 
Fig, 7 Tab, 54 Ref. 


Descriptors: *Water treatment, *Reviews, Drink- 
ing water, Water quality control, Disinfectants, 
Automation, Water reuse, Water pollution. 


In the United States, water utilities serve more 
than 200 million persons; are more than 
mage dr math some lr tance oa 
New developments and advances continue to be 
made in the quest for obtaining, p ee one 
maintaining safe, palatable water. UThe peotions 
encountered in recent years are the concern about 
water supply contamination by toxic and hazard- 
ous the development of alternative dis- 
infectants, and the current cost of energy. New 
developments in water treatment techno to 
concerns are direct filtration, auto- 
mation of treatment plant process control, and the 
penn: nace hore Bae ay rence B 
supply —_- Advances in the future will 
ensure continued production of safe, 


able 
palatable 
water. 

W85-03621 


SCUBA DIVING: A TOOL FOR MANAGING 
WATER QUALITY. 
’ Metropolitan Water District, 


Southern California 
La Verne 
E.G. Means, A. E. Preston, and M. J. McGuire. 
Journal of the American Water Works Associa- 
tion, Vol. 76, No. 10, p 86-92, October, 1984. 6 Fig, 
1 Tab, 9 Ref. 


Descriptors: *Water quality control, *Storage res- 
ervoirs, *Scuba diving, *California, Lake Math- 
ews, San Joaquin Reservoir, Garvey Reservoir, 
Monitoring, Diving, Water quality, Algae, Frogs. 


The worth of scuba diving as a means of control- 
ling water quality has been demonstrated in South- 
ern California. The Metropolitan Water District of 
Southern California has trained and used a group 
of scuba divers for the past several years to control 
—— in its storage reservoirs. Persons selected 
lor a diving team must be screened for possible 
health problems and | ay the best training avail- 
able. eee must be age consideration in 
any rogram. ving equipment must 
be of the highest quality. Photographic records of 
underwater phenomena are invaluable for docu- 
mentation and presentation to ae. Under- 
water sampling age ope must be designed to take 
into ideration the unique problems of person- 
nel who are operating in this difficult environment. 
Metropolitan has devel equipment to 
ex) he the identification of sample locations and 
collection of underwater data. Scuba diving in 
Lake Mathews has enabled Metropolitan to r hee 
the severity of taste and odor problems caused by 
attached blue-green algae. Underwater observa- 
tions were crucial to the design and development 
of an effective copper sulfate treatment program. 
Scuba diving is also providing information on the 
problem of frogs F sgene in the San Joaquin Reser- 
voir as well as the problem of attached nuisance 
growths in finished water reservoirs. Underwater 
study at Garvey Reservoir made it possible to 
discover an alum postprecipitation problem and 
has consequently resulted in savings in chemical 
costs owing to the abandonment of an ineffective 
og treatment scheme. (Baker-IVI) 
85-03622 


CHEMICAL INDICATORS AND SURROGATE 
PARAMETERS IN WATER TREATMENT, 
Stanford Univ., CA. Terman Engineering Center. 
P. L. McCarty, and E. M. Aieta. 

Journal of the American Water Works Associa- 
tion, Vol. 76, No. 10, p 98-106, October, 1984. 2 
Fig, 13 Tab, 13 Ref. EPA grant CS-806736. 


Descriptors: *Water treatment, *Water quality 
control, *Chemical indicators, Monitoring, Total 
organic carbon, Total oxygen demand, Total dis- 
solved solids, Trihalomethanes, Conductivity, 
Chloroform, Barium, Copper, Heavy metals. 


Producing good quality water from potentially 
contaminated supplies is made difficult by the high 
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cost of measuring the wide range of chemical, 
biological, and physical parameters of concern. 
The collective parameters of total organic carbon 
pb a and electroconductivity (EC) and the indi- 
chemicals barium, copper and chloroform 
pond to be good surrogate chemicals for moni- 
toring the effectiveness of treatment systems, be- 
cause they can be measured readily, reliably, and 
rapidly and are ly present in the waters 
being treated. Ultraviolet analysis or COD (chemi- 
cal oxygen demand) may be substituted for TOC 
measurements, but each has limitations that need to 
be considered. For the lime treatment process, 
barium has good potential as a surrogate to pro- 
vide a paved ar estimate of heavy metals re- 
moval. For the air-stripping process, chloroform 
removal rates provide a conservative estimate of 
removals that are obtainable for a variety of vola- 
tile organic compounds. For GAC ular acti- 
vated carbon) treatment, both 
form pro 
the effectiveness of the process and the need for 
pee pec For reverse osmosis (RO), total dis- 
ved solids and EC are good indicators of proc- 
—_ “cy snag for major ions, but not for fo 
to be a conservative surro- 
~ pny Pepa rs sein of heavy metals by RO. Total 
ganic carbon is a good indicator for the effec- 
cules of RO for total or; halogen (TOX) 
removal, but its removal cy is too high to 
be useful as a surrogate for many organic com- 
pounds. For RO, chloroform is a reasonable surro- 
gate for many potentially hazardous individual or- 
ganic compounds. Total organic nitrogen, TOX, 
and total trihalomethane formation potential are 
useful for indicating the presence of certain impor- 
tant classes of organic compounds. (Baker-IVI) 
W85-03623 


ACHIEVING BIOLOGICALLY 
DRINKING WATER, 

Illinois Univ. at Urbana-Champaign. 
B. E. Rittmann, and V. L. Snoeyink. 
Journal of the American Water Works Associa- 
tion, Vol. 76, No. 10, p 106-114, October, 1984. 6 
Fig, 7 Tab, 67 Ref. 


STABLE 


Descriptors: *Drinking water, *Water quality con- 
trol, *Biological treatment, Bacteria, Microorga- 
nisms, Filters, Temperature effects, Water treat- 
ment, Ammonium, Manganese. 


Microbiological theory is combined with Europe- 
an practice to demonstrate how biological process- 
es within a water treatment plant can remove the 
- ic and inorganic substrates that cause or con- 
tribute to biological instability. Theory and prac- 
tice indicate that ammonium and manganese ions 
and biodegradable organic compounds can be re- 
moved by attached-growth processes such as fixed 
bed, fluidized bed, and rapid sand filters. Low 
temperatures do not preclude good treatment. A 
quantitative kinetic model, which accurately de- 
scribes field results, provides a sound basis for 
successful design and operation of biological water 
treatment processes. Following a biological proc- 
ess with conventional processes is recommended to 
provide multiple barriers against the escape of 
microor; into the finished water. The main 
biode; le substances (ammonium and organic 
material) are oxidized in fixed bed filters, fluidized 
bed filters, rapid sand filters, and GAC filters. 
Each process used attached, or biofilm, bacteria 
that accumulate to give a large solids retention 
time. The advantages of producing a biologically 
stable water include elimination of prechlorination 
and reduced chlorine dosages for postchlorination; 
reduced cost; reduced formation of trihalometh- 
anes, tastes, and odors through chlorination; re- 
dave regrowth; and reduced colony counts, dis- 
solved oxygen depletion, taste and odor formation, 
and corrosion caused by slime growths in the 
distribution system. (Baker-IVI) 
W85-03624 


DEVELOPMENT OF REVISED PRIMARY 
DRINKING WATER REGULATIONS, 
Environmental Protection Agency, Washington, 
DC. Office of Drinking Water. 

J. A. Cotruvo, and C. Vogt. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


Journal of the Water Works Associa- 


American 
tion, Vol. 76, No. 11, p 34-38, November, 1984. 4 
Tab. 


Descriptors: *Drinking water, *Standards, *Regu- 
lations, Water quality control, Organic com- 
pounds, Radionuclides, Disinfectants, Trihalo- 
methanes, Pesticides, Inorganic compounds. 


Dev it of revised regulations will involve a 
com; ive reassessment of the interim regula- 
tions and an examination of the experience gained 
from implementation of those regulations. These 
experiences are described and current consider- 
ations being evaluated for incorporation into the 
revised regulations are highlighted. Development 
bane = ey pagel Apa oy ese ha ac 
hase 1 - volatile synthetic organics; —_ 
SF chemicals, inorganic c! 

logical contaminants; phase 3 - 

reiomucides pha hase 4 - disinfectant by-products, 
ading tinlomestans, and and phase 5 - - other 
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water quality problems that could occur in public 
water systems across the US. The basic questions 
to be defined include the identification o! — 
contaminants to be regulated, the ing of levels 
which would be appropriate for the RMCLs and 
MCLS, and to determine what monitoring and 
reporting r evn would be appropriate to 
the needs. (Baker-IV 

W85-03625 


POSTPRECIPITATION IN DISTRIBUTION 
SY 

South Water Filtration Plant, Chicago, IL. 

J. J. Costello. 

Journal of the American Water Works Associa- 
tion, Vol. 76, No. 11, p 46-49, November, 1984. 4 
Fig, 24 Ref. 


Descriptors: *Water distribution, *Precipitates, 
*Pipelines, *Clogging, Aluminum, Manganese, 
Magnesium, Microorganisms, Polyelectrolytes, 
Iron, Zinc, Lead, Calcium carbonate. 


Precipitation of certain compounds can occur in 
the distribution system after the water has been 
treated. This is known as postprecipitation. A de- 
scription of the causes of postprecipitation is fol- 
lowed by a discussion of the effects of the phe- 
nomenon on distribution pipelines. In severe cases, 
the carrying capacity of mains can be reduced by 
half or water quality at the tap can be adversely 
affected, causing customer complaints. Since post- 
precipitation occurs often, operators should be 
aware of problems that exist and take preventive 
action through altering treatment practices. Distri- 
bution systems should be sampled periodically to 
determine if problems are present. Specific types of 
postprecipitation include: calcium carbonate, iron, 
zinc and lead, aluminum, magnesium, polyelectro- 
lytes, manganese and microbiological growth. 
(Baker-IVI) 

W85-03627 


ESTIMATING MEAN COLIFORM DENSITIES 
OF WATER DISTRIBUTION SYSTEMS, 

Drexel Univ., Philadelphia, PA. Dept. of Civil 
Engineering. _ : : 

For primary bibliographic entry see Field 5A. 
W85-03628 


MUTAGENICITY OF COAL TAR PAINTS 
USED IN DRINKING WATER DISTRIBUTION 
SYSTEMS, 


Perugia Univ. (Italy). Cattedra di Igiene. 
For primary bibliographic entry see Field 8G. 
W85-03659 


INCREASED CHLOROFORM PRODUCTION 
FROM MODEL Saluaee ane OF AQUATIC 
HUMUS AND MIXTURES OF CHLO 


RINE DI- 
OXIDE/CHLORINE, 
Minnesota Univ., Minneapolis. Dept. of py 
S. Lin, R. J. Liukkonen, R. E. Thom, J. G. Bastian, 
and M. T. Lukasewycz. 


Environmental Science and Technology, Vol. 18, 


No.12, p 932-935, 1984. 2 Fig, 2 Tab, 26 Ref. 


Descriptors: *Water treatment, *Chlorine, *Chlo- 
roform, *Humic acids, *Chlorine dioxide, Hydrox- 
ybenzoic acids, Organic compounds, Chlorination, 
Resorcinol, Hydroxybenzoic acids. 


Oxidants such as chlorine dioxide or chloramine 
has been suggested as alternatives to chlorine, or to 
be used in combination with chlorine. If such alter- 
natives are used, the chemical pathways for degra- 
dation of the organic components present in the 
water would also be expected to be altered. In- 
creased levels of chloroform production were 
noted in some systems when aqueous solutions of 
chlorine and chlorine dioxide mixtures were added 
to model aqueous humus conponents. A detailed 
study of the reaction pathway for 2,4-dihydroxy- 
benzoic acid was performed after it was observed 
that, under the identical reaction conditions, resor- 
cinol gave the same product distribution. This ob- 
servation suggested that the chloroform enhance- 
ment was due to a chlorine dioxide mediated de- 
carboxylation and subsequent degradation pathway 
involving a hydroxybenzoquinone that was 
common both to the 2,4-dihydroxybenzoic acid 
and to resorcinol. On the basis of differing product 
distributions, there appears to be no commonality 
in the pathways for increased chloroform produc- 
tion for the 2,4- and 3,5-dihydroxybenzoic acids. 
This investigation shows how reaction pathways 
for organic substrates can be significantly altered 
in the presence of mixed oxidants. (Baker-IVI) 
W85-03664 


HUMAN WASTE DISPOSAL AND THE 
FAECAL POLLUTION OF THE RIVER NIGER 
DELTA WATERS, 

Ife Univ. (Nigeria). Dept. of Microbiology. 

For primary bibliographic entry see Field SD. 
W85-03703 


WATER TREATMENT FOR RURAL AREAS 
WITH EMPHASIS ON SUDAN, 

Khartoum Univ. (Sudan). Faculty of Engineering 
and Architecture. 

I. M. A. Magid. 

Water International, Vol. 9, No. 3, p 112-115, 
September, 1984. 12 Ref. 


Descriptors: ‘*Water resources development, 
*Sudan, *Water treatment, Rural areas, Filtration, 
Flocculation, Disinfection, Coagulation, Sedimen- 
tation, Developing countries. 


In view of water scarcity and the prevalence of 
polluted sources in Sudan, water supply projects 
need to be encouraged and initiated for socio- 
economic development and progress of the nation, 
taking into consideration the need to choose a safe, 
adequate, convenient, continuous and reliable 
source. The main resources of water for the Sudan 
include surface water originating mosly from rain- 
fall, ground water, and harvested rainwater. Water 
treatment for rural regions involves the transfor- 
mation of raw water into potable, palatable, and 
wholesome water using fairly simple techniques 
implemented at reasonable cost. Construction of 
purification plants which are sophisticated, and 
difficult to build, operate and maintain should not 
be considered. Met! of treatment to be consid- 
ered include disinfection, sedimentation, coa; 

tion and flocculation, and filtration. (Baker-IVI) 
W85-03706 


SMALL-SCALE GRAVITY FLOW WATER SYS- 
TEMS IN PHRAE PROVINCE, THAILAND, 
Sacramento, CA. 
T. Waters. 
Water International, Vol. 9, No. 3, p 136-139, 
September, 1984. 2 Fig, 1 Tab. 


’ 


Descriptors: *Water distribution, *Gravity flow, 
*Water treatment, *Thailand, Province, 
Polyvinyl chloride pipes, Pipelines, Sedimentation, 
Sand filtration, Costs, Rural areas. 


Low cost gravity flow water systems are a new 
technology for mountainous areas where inexpen- 
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sive PVC pipe is aoe. Maintenance and as- 
sembly of fi systems has been demonstrated to ed 
within the capabilities of the rural Thai. The vil! 

ers have been able to independently design, 
nance, and construct systems serving from 10-30 
houses. Technical details about the construction, 
maintenance, and finance of two systems in Ban 
Nam Jom Village are described. The systems in- 
clude sedimentation and sand filtration tanks, and 
also galvanized iron reservoirs. One system, serv- 
ing 22 houses, was constructed at a cost of US 
$904.72. (Baker-IVI) 

W85-03709 


WATER SUPPLY AND LEAD IN EASTERN 
ENGLAND, 
L. A. Greene. 

Effluent and Wastewater Treatment Journal, Vol. 
24, No. 7, p 264-266, July, 1983. 1 Fig, 13 Ref. 


Descriptors: *England, *Lead, *Drinking water, 
*Water conveyance, *Water quality control, 
Water treatment, Flushing, Pipes, Heavy metals, 
Carbon dioxide stripping, Hydrogen ion concen- 
tration, Caustic soda, Orthophosphate. 


Regional water authorities and the independent 
water companies in the United Kingdom have 
been investigating the problems of lead in tap 
water since 1975. Of the 167 supply areas within 
the Anglian authority, 40 were identified as areas 
requiring early and detailed attention on the basis 
of more than 2.5% of properties within each area 
exhibiting lead in tap water levels in excess of 0.10 
mg/l! in random day time samples. Pilot water 
treatment investigations started in 1978 using caus- 
tic soda for pH elevation, following successful 
laboratory studies. Localized high pH effects at the 
point of application induced calcium carbonate 
precipitation with subsequent deposition on the 
main delivery pump impellers. Improvement was 
made in the process of carbon dioxide removal, 
resulting in pH elevation to the ran; —r pH 7.6 to pH 
8.0. Carbon dioxide stripping wi msequential 
pH elevation reduced lead in tap water levels of 
30-40%, and dosing orthophosphate at a low level 
of 1 mg/l reduced levels by an average of 60%. 
The alternative to remedial water treatment is pipe 
replacement. Variability in lead concentrations at 
the tap as a function of contact time has also been 
noted. Flushing the system for about a minute is 
usually adequate to bring the lower lead concen- 
trated water to the outflow. The flushed water 
should be used for toilet flushing or garden water- 
ing rather than allowing it to be wasted. (Baker- 


IV] 
W85-03722 


BEAD CELLULOSE ANION 
FOR ULTRA PURE WATER, 
Vysoka Skola Chemicko-Technologicka, Prague 
(Czechoslovakia). 

Z. Matejka. 

Effluent and Wastewater Treatment Journal, Vo. 
= 7, p 275-277, July, 1983. 2 Fig, 1 Tab, 7 
Ref. 


EXCHANGERS 


Descriptors: *Water treatment, *Anion exchang- 
ers, Humic acids, Ultra-pure water, Bead cellulose, 
Sorption, Desorption. 


The make-up water for supercritical boilers and 
rinse water for the electronic industry are exam- 
ples where only water of the highest purity can be 
used. Removal of all contaminants (organic matter 
and inorganic ions) is usually accomplished by 
traditional pretreatment (involving filtration and 
clarification) followed by ion exchange. Bead cel- 
lulose anion exchangers are able to take up the 
higher molecular weight portion of the humic 
acids and to act as a simple and cheap substitute for 
clarification in the pretreatment of low organically 
loaded raw water. Equilibrium sorption and de- 
sorption tests, comparative dynamic runs with sty- 
rene and cellulose resins along with gel-chroma- 
tography analysis of the raw and treated water 
proved the suitability of the bead cellulose resins to 
act as effective scavengers for the high molecular 
weight port of the humic acids. This enabled the 
preparation of ultra pure water without raw water 





pretreatment using traditional clarification. De- 
sorption of the substances from cellulosic resins 
proceeds almost quantitatively. Sorption capacity 
toward low molecular weight acids is rather poor. 


(Baker-IVI) 
W85-03725 


FLUORIDE ANALYSES OF PATIENT WATER 
SUPPLIES REQUESTED BY NORTH CAROLI- 
NA HEALTH PROFESSIONALS, 

Iowa Univ., Iowa City. Coll. of Dentistry. 

S. M. Levy, J. W. Bawden, B. S. Bowden, and G. 
Rozier. 

American Journal of Public Health, Vol. 74, p 
1412-1414, 1984. 2 Tab, 20 Ref. 


Descriptors: *Fluorides, *Water analysis, *North 
Carolina, Public health, Fluoridation, Drinking 
water. 


Although physicians and dentists in North Caroli- 
na are encouraged to assay f scames Boga for 
fluoride content, relatively small num! in each 

rovider group are actively sampling water. The 
Roessaetie patterns, and results of 1,900 patient 
drinking water assays for fluoride content request- 
ed in a six-month period by North Carolina health 
professionals were determined. Twelve per cent of 
the samples warranted adjustment from the full 
dosage fluoride pres sh Readings greater than 
0.3 ppm were found throughout North Carolina, 
and not just in areas known to have naturally 
occurring elevated concentrations of fluoride. One 

r cent of the samples had levels exceeding the 

PA recommended guidelines for maximum con- 
taminant level. Less 3% of physicians and 8% 
of dentists submitted samples. Because of the large- 
ly rural nature of North Carolina, many providers 
in fluoridated areas treat many patients from non- 
fluoridated areas; most providers treating young 
children should have occasion to assay water for 
fluoride on behalf of their patients. (Moore-IVI) 
W85-03748 


5G. Water Quality Control 


ON-LINE MONITORING DATA REPLACES 
ANALYTICAL DATA, 

North Shore Sanitary District, Gurnee, IL. 

F. J. Winter, and D. F. Ogle. 

Journal of the Water Pollution Control Federation, 
Vol. 56, No. 11, p 1099-1103, October, 1984. 4 Fig, 
2 Tab, 7 Ref. 


Descriptors: *Quality control, *Monitoring, *Au- 
tomation, *Wastewater treatment, Suspended 
solids, Optimization, Systems analysis, Cost analy- 
sis, Computers. 


Through the use of a reliable suspended solids 
monitoring system, increased plant performance is 
easily obtainable. The suspended solids monitoring 
system can also improve cost benefits by decreas- 
ing laboratory workload and freeing plant person- 
nel from the mundane tasks of conventional sam- 
pling methods. Further cost benefits in plant labor 
could be achieved by the use of data logging or 
computer monitoring of the suspended solids 
system to completely relieve the plant operating 
and laboratory personnel from data handling 
chores. The continuous suspended solids monitor- 
ing system will provide plant personnel with mixed 
liquor suspended solids data instantaneously and 
with more precision than is achievable with con- 
ventional suspended solids monitoring. Through 
streamlining probe maintenance, downtime is mini- 
. It also seems possible to automate solids 
wasting through computer control in conjunction 
with the suspended solids system. The on-line auto- 
mated system has been successfully operated for 
2.5 years. The next phase of operation would be to 
expand system capability by interfacing the on-line 
probes with a process control computer and ex- 
ploring other potential monitoring and control pro- 
grams, leading to increased plant automation. 
(Baker-IVI) 
W85-03332 


REDUCING WATER POLLUTION WITH SUB- 
SURFACE DRAINAGE, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Louisiana State Univ., Baton Rouge. Dept. of Ag- 
ricultural Engineering. 

R. L. Bengtson, C. E. Carter, H. F. Morris, and J. 
G. Kowalczuk. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 27, No. 1, p 80-83, January/ 
February, 1984. 1 Fig, 4 Tab, 9 Ref. 


Descriptors: *Subsurface drainage, *Water pollu- 
tion control, *Louisiana, e, Runoff, Potas- 
sium, Phosphorus, Soil erosion, San control. 


Annual precipitation in southern Louisiana is usu- 
ally in excess of 1500 mm which is considerably 
more than is needed for evapotranspiration. The 
excess water either inflitrates into the soil causing a 
rise in the water table which may damage agricul- 
tural crops or it may run off from the area taking 
with it sediments and pollutants. A subsurface 
= e-runoff-erosion ex tt on clay loam 
soil near Baton Rouge, Louisiana, was 
pres onthe during 1980, 1981, a 1982. The exper- 
iment consisted of four surface drained lots, two 
of which were - subsurface drained. ig the 
— 1 October 1980 to 30 September 1982" sur- 
‘ace runoff was 497 and 352 mm for the surface 
only and subsurface drained plots, respectively, a 
29% reduction due to subsurface e. Soil 
loss was 2177 and 1822 kg/ha for the surface and 
subsurface drained plots, respectively, a 16% de- 
crease in soil loss due to subsurface drainage. From 
1 May 1981 to 30 September 1982, the total 
sium loss was 27.1 and 20.5 respectively, for 
a reduction of 24%. The total phosphorus loss was 
3.1 and 2.1 kg/ha, respectively, for a reduction of 
32% due to subsurface drainage. Subsurface drain- 
age decreases surface runoff, soil loss, potassium 
loss, and decreases phosphorus loss. A complete 
subsurface drainage system on at least certain soil 
types may be the ee best management prac- 
tice for — quality control. (Baker-' 
W85-03367 


NITROGEN LEACHING DURING SPRINKLER 
IRRIGATION OF A DUTCH CLAY SOIL, 
Stichting voor Bodemkartering, Wageningen 
(Netherlands). 

L. W. Dekker, and J. Bouma. 
houia Water Management, Vol. 9, No. 1, p 
37-45, June, 1984. 1 Fig, 3 Tab, 7 Ref. 


Descriptors: *Nitrogen, *Leaching, *Sprinkler irri- 
gation, *Clays, *Netherlands, Short-circuiting, Soil 
water, Vertical flow, Fertilization, Irrigation prac- 
tices. 


Short-circuiting, which is vertical movement of 
free water through large continuous pores in an 
unsaturated soil matrix, was measured in the field 
in large columns from a cracked Dutch clay soil. 
The columns had been fertilized with chemical 
nitrogen fertilizer at a rate of 80 kg N/ha. Sprin- 
kler irrigation (with an average intensity of 18 
mm/h and applied quantities varying from 8 mm to 
22 mm) resulted in strong nitrogen leaching from 
the columns. Losses, which averaged 30%, result- 
ed from mass-flow due to short-circuiting. Redox 
measurements suggested that no denitrification oc- 
curred. Application of only 6 mm of water slightly 
reduced nitrogen losses to approximately 15%. 
Losses could be reduced to 8% by applying the 
fertilizer to a wet soil surface which had just been 
sprinkled, and by sprinkling again the next day. In 
that way, the fertilizer grains dissolve and nitrogen 
diffuses into the suriace soil, allowing less nitrogen 
movement along the soil surface towards the verti- 
cal cracks during the next sprinkling. (Author’s 
abstract) 

W85-03480 


MINIMIZING SALT IN DRAIN WATER BY 
IRRIGATION MANAGEMENT - ARIZONA 
FIELD STUDIES WITH CITRUS, 

Agricultural Research Service, Riverside, CA. Sa- 
linity Lab. 

For primary bibliographic ertry see Field 3F. 
W85-03481 


MINIMIZING SALT IN DRAIN WATER BY 
IRRIGATION MANAGEMENT - LEACHING 
STUDIES WITH ALFALFA, 


Water Quality Control—Group 5G 


Agricultural Research Service, Riverside, CA. Sa- 
linity Lab. 

For primary bibliographic entry see Field 3F. 
W85-03483 


INFLUENCE OF THE GEOTHERMAL 
WATERS ON FISHES AND AQUATIC INVER- 
TEBRATES, IN THE PLAIN OF BANAT (IN- 
FLUENTA APELOR GEOTERMALE, DIN 
CIMPIA BANATULUI, ASUPRA PESTILOR SI 
NEVERTEBRATELOR ACVATICE), 

For primary bibliographic entry see Field 5C. 
W85-03532 


LIMED LAKE WA’ 


For primary bibliographic entry see Field 5D. 
W85-03544 


PHOSPHATE REMOVAL IN ACIDIFIED AND 


IS HAZARDOUS WASTE DISPOSAL IN CLAY 
VAULTS SAFE, 

New Jersey Inst. of Tech., Newark. Dept. of Civil 
and Environmental Engineering. 

G. F. Lee, and R. A. Jones. 

Journal of the American Water Works Associa- 
tion, Vol. 76, No. 9, p 66-73, September, 1984. 9 
Fig, 1 Tab, 20 Ref. 


Descriptors: *Waste disposal, *Groundwater pro- 
tection, *Hazardous wastes, *Water pollution pre- 
vention, Leachates, Heavy metals, Groundwater 
pollution, Clay, Liners, Funding. 


The safety and adequacy of clay-lined dis pits 
for containing the migration of leachates from haz- 
ardous wastes into groundwater systems is dis- 
cussed. It is suggested that all hazardous wastes be 
treated prior to disposal to detoxify them to the 
maximum extent possible. Heavy metal wastes 
should be segregated and immobilized by fixation 
before burial in a dry form. Approaches are dis- 
cussed for establishing criteria for monitoring, 
maintenance, and remedial cleanup to ensure long 
term protection of public health and the environ- 
ment. Several studies have been conducted which 
found that organics of the type frequently disposed 
on in pits interact with packed clay, causing the 
clay to crack. This interaction may explain why 
some clay-lined containment systems are failing 
prematurely. The permeability of liner clays and 
natural strata is generally determined with distilled 
or tap water rather than with wastes or leachates 
of the type that would be present at a specific 
hazardous waste disposal site. Funding of projects 
to provide disposal sites for hazardous materials is 
considered. (Baker-IVI) 

W85-03617 


REMOVING IRON AND MANGANESE FROM 
GROUNDWATER. 

Journal of the American Water Works Associa- 
tion, Vol. 76, No. 11, p 67-92, November, 1984. 2 
Fig. 


Descriptors: *Groundwater, *Water treatment, 
*Man *Iron, Seekonk, Massachusetts, 
Water quality control, Drinking water, Diffusion 
wells, Aeration, Degassing, In-ground treatment. 


Iron and manganese are found in undesirable con- 
centrations in more than one fourth of the munici- 
pal wells in the US. A system was installed in 
Seekonk, Massachusetts to remove these metals 
from three of its municipal wells. Raw water from 
one of the wells contained 6.2 mg manganese/L. 
After treatment, the manganese concentration was 
below the standard of 0.05 mg/L. The Vyredox 
method was employed. The method works by im- 
proving the condition of soil materials around a 
well. Every two to three weeks the production 
well is shut down for one day. Water with oxygen 
added and undesirable gases removed is recharged 
into the ground through special diffusion wells that 
form a treatment radius of 15-30 m. The oxygen- 
rich water causes precipitation of iron and manga- 
nese. After recharge, water with low concentra- 
tions of iron and manganese can be pumped until 
five to ten times more water has been pumped than 
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Group 5G—Water Quality Control 


was recharged. The Seekonk project was more 
complex than most installations of this type. The 
cost of treating the first well, including the pilot 
study, aeration-degassing equipment, recharge 
wells, and hydrogeological evaluations during con- 
struction, was $284,000. Compared with above 
ground filtration, the cost was very low which can 
be attributed to the modest building space require- 
ments. Subsequent wells are added at lowered 
costs. ting costs are modest as there are no 
chemical requirements and no sludge to —— of, 
operator time is limited and the well 

ment cost is reduced. (Baker-IVI) 

W85-03629 


levelop- 


FACTORS IN DESIGN, LOCATION AND IN- 
F i bible hic Field SE. 

or graphic entry see 
W85-03712 


EPA/RCRA LANDFILL REGULATIONS - A 
DISCUSSION, 

For primary bibliographic entry see Field 6E. 
W85-03714 


LINERS TO PROTECT WATER RESOURCES, 
L. C. Holcomb. 

Great Lakes Waste and Pollution Review Maga- 
zine, Vol. 1, No. 2, p 24-27, June, 1983. 2 Fig, 2 
Tab, 6 Ref. 


Descriptors: *Liners, *Landfills, *Groundwater 
pollution, *Water pollution control, Water pollu- 
tion sources, Waste disposal, Land disposal, Ero- 
sion, Leachates, Sunlight, Cracking, Clay. 


Recent information on the ability of landfill liners 
to contain chemicals is reviewed. If one could 
assume that wastes have very little water content 
and would have no addition of water during dis- 
posal and would have no water seeping into the fill 
area after it was completed, there would be fewer 
anticipated problems with contaminated leaching 
exiting the fill. However, most wastes are wet. 
There are several methods to prevent mixing of 
wastes and leachate with groundwater or surface 
waters. The common me of removal of lea- 
chates is to provide an engineered leachate collec- 
tion system to remove the liquids. Another method 
is to prevent water and leachate migration into or 
out of the waste material through the use of physi- 
cal barriers to prevent the migration. It is probably 
better to utilize the natural attenuation properties 
of clay than place compacted clay in an old gravel 
pit that has only highly permeable natural soils at 
the site. There are several physical factors that 
may alone or in combination impact the integrity 
of a liner: erosion by weathering forces, root pene- 
tration of vegetation, channels created by small 
and large animals, sunlight drying and cracking of 
clay, natural subsidence may occur as the waste 
settles thus causing physical cracking of the pro- 
tective soil barriers, and human development near 
or over the site may destroy the integrity of the 
soil barriers. (Baker-IVI) 

W85-03715 


CLEAN WATER - COUNTING UP THE SCORE, 

S. L. Sylvester. 

Great Lakes Waste and Pollution Review Maga- 

zine, Vol. 1, No. 4, p 7-10, October, 1983. 2 Fig, 1 
ab. 


Descriptors: *Water pollution control, *State juris- 
diction, Water quality control, Regulations, Per- 
mits, Management, Decision making, Funding, 
Toxicity. 


For any state to have an adequate water quality 
control program the Citizens for a Better Environ- 
ment (CBE) recommends that they have the fol- 
lowing. In-depth training to state staff to do more 
than just review 2-C permit application forms ade- 
quately prior to the permit drafting process. For 
industries and municipalities with a high potential 
for the discharge of toxicants, a review of a de- 
tailed chemical process evaluation is necessary. 
Adequate funding levels must exist to provide 
valid field inspections and to spot check samples to 


be analyzed for all priority pollutants. A toxicolo- 
gist must be provided in each state to evaluate 
chemicals and their toxicity to public health and 
the environment. Permittees must be required to 
have distinct control for genotoxic and bioaccumu- 
lators in their waste streams. States must have a 
clearly articulated toxic chemical review process 
for discharge permit development. Adequate lab 
facilities must exist with GC/MS capabilities and a 
qualified chemist to run the analysis. An annual 
compilation must be made by river basin of all data 
for ambient water chemistry, sediment and fish 
tissue analysis. Citizen access should be provided 
to all information in state files, not identified as 
confidential, on permittees and on water courses. 
(Baker-IVI) 

W85-03716 


BENTONITE LINERS AND CAPS FOR LA- 
GOONS AND LANDFILLS, 

G. R. Alther. 

Great Lakes Waste and Pollution Review Maga- 
zine, Vol. 1, No. 5, p 10-13, December, 1983. 2 Fig, 
4 Tab, 11 Ref. 


Descriptors: “Bentonite, “Liners, *Landfills, 
*Waste disposal, *Groundwater pollution, Water 
pollution control, Lagoons, Leachates, Permeabil- 
ity. 


Swelling bentonite has gained prominence in waste 
isolation projects in the last few years. By admix- 
ing swelling bentonite with soils of high permeabil- 
ity, the coefficient of permeability can be reduced 
to a K value of 10 to the minus 9 cm/sec. The 
bentonite is mixed into 5 to 15 cm of soil. All 
landfills require a cap once they are filled, to 
prevent the formation of a bathtub full of water 
and commensurate generation of excessive leach- 
ate. A cap consists of a 10-15 cm layer of soil- 
bentonite and covered by two or three feet of 
natural soil, to allow for vegetation. Before a liner 
is installed, a field and laboratory study should be 
conducted to determine the grain size distribution, 
permeability and stability of the soil, as well as its 
pH and, at times, specific conductance. The addi- 
tion of bentonite to a permeable soil increases the 
clay content and plasticity of the native soil. When 
the bentonite is hydrated with freshwater, it fills 
the voids within the compacted native soil/benton- 
ite mix if the two materials are thoroughly blend- 
ed. Basically, two mechanisms contribute to per- 
meability increase of soil/bentonite leached with a 
contaminated liquid. Soil minerals such as carbon- 
ate and sulfates may be soluble in the leachate, 
which would result in a loss of solids and an 
increase in consequent pore volume and soil per- 
meability. Pore fluid substitution by a contaminat- 
ed leachate leads to a smaller double layer of the 
partially bound water surrounding the hydrated 
clay piatelets, reducing the effective size of the 
clay particles that clog the pore space between soil 
grains, and thereby increasing the size of the etfec- 
tive flow channels in the soil skeleton and the 
rmeability. (Baker-IVI) 
85-03717 


PROTECT AND MONITOR GROUNDWATER, 
Fluor Canada Ltd., Calgary (Alberta). 

R. B. Prichard, M. J. Kollmeyer, and H. D. 
Sharma. 


Hydrocarbon Processing, Vol 63, No. 10, p 39-41, 
October 1984. 4 Fig, 3 Ref. 


Descriptors: *Groundwater, *Water pollution pre- 
vention, *Chemical industry, *Monitoring, *Pren- 
tiss, *Alberta, Wastewater treatment facilities, 
Groundwater pollution, Chemical industry, Liners, 
Water quality, Groundwater movement. 


One of Canada’s most comprehensive groundwater 
protection and monitoring systems for an hydro- 
carbon processing industry facility is operational at 
Union Carbide’s ethylene glycol plant, Prentiss, 
Alberta. Two wastewater storage ponds are 
equipped with synthetic liners to prevent seepage 
of contaminated water into local groundwater. 
Drain systems in sand layers beneath these two 
ponds intercept any seepage which does occur. 
Thirteen permanent groundwater monitoring sta- 
tions have been installed at various points in and 


around the plant. Each groundwater monitoring 
station consists of two or three piezometers at 
different levels in a single borehole. Data from 
these stations are regularly reviewed by a qualified 
hydrogeologist to determine if there are any signif- 
icant changes to groundwater flows or quality 
attributable to plant facilities or operations. 
(Moore-IVI) 

W85-03744 


6. WATER RESOURCES 
PLANNING 


6A. Techniques Of Planning 


CONSIDERATION OF SCENIC AND ECOLOG- 
ICAL ASPECTS DURING CONSTRUCTION OF 
THE RHINE-MAIN-DANUBE-WATERWAY 
(LANDSCHAFTSGESTALTERISCHE UND 
OKOLOGISCHE FRAGEN BEIM BAU DER 
RHEIN-MAIN-DONAU-WASSERSTRASSE), 
a A.G., Munich (Germany, 
F.R.). 

H. P. Seidel. 

Wasserwirtschaft, Vol. 74, No. 3, p 114-117, 
March, 1984. 4 Fig, 5 Ref. 


Descriptors: *Scenery, *Environmental effects, 
*Altmuehl River, *Germany (Federal Republic), 
*Rhine-Main-Danube Waterway, Embankments, 
Wetlands, Planning, Aesthetics, Waterways, Legal 
aspects. 


Discussions on the construction of the Rhine- 
Main-Danube Waterway have centered on the 
themes of the scenic aspects and the ecology of the 
region. The valley of Altmuehl River (Federal 
Republic of Germany) is used as an example to 
explain the comprehensive plan to fit the Rhine- 
Main-Danube-Waterway into surroundings and 
into present ecological structures. The main factors 
considered in planning include: the avoidance of 
parallel structures in the valley; the permanent 
alteration of the elements of the configuration 
(banks and vegetation); the preservation of as 
much as possible of the old bodies of water with 
their fauna and flora; the formation of new bodies 
of water in the floodplain; the avoidance of fill and 
embankments in low-lying areas; and the formation 
of islands between the waterway and the old 
bodies of water and in the low-lying areas. The 
report demonstrates the problems during several 
stages of ag legal procedures and construc- 
tion and how these problems could be solved in 
cooperation with external specialists. Public opin- 
ion on the results of this effort have been positive. 
(Moore-IVI) 

W85-03251 


ELECTRONIC DP APPLICATIONS IN THE 
SAALE-WERRA WATER DISTRICT (DIE AN- 
WENDUNG DER EDV IN DER WASSER- 
WIRTSCHAFTSDIREKTION SAALE-WERRA), 
Wasserwirtschaftsdirektion Saale-Werra, Halle 
(German D.R.). 

For primary bibliographic entry see Field 7C. 
W85-03517 


METHODOLOGY FOR PRODUCING AN IN- 
VENTORY OF SITES FOR SMALL HYDRO- 
ELECTRIC SCHEMES. HAUTE-SAVOIE, A 
CASE STUDY (METHODOLOGIE D’UN IN- 
VENTAIRE DE SITES DE MICROCENTRALES 
CAS DE LA HAUTE-SAVOIE), 

Centre National de Machinisme Agricole du Genie 
Rural, des Eaux et des Forets, Paris (France). 
G. Degoutte, and J. Lavabre. 

Houille Blanche, No. 5, p 347-354, 1984. 8 Fig. 


Descriptors: *Hydroelectric plants, *Haute-Savoie, 
*France, *Site selection, Altitude, Rainfall distri- 
bution. 


The methodology used consists basically in study- 
ing the laws giving producibles as a function of 
simple parameters such as: altitude, interannual 
module or cartographic coefficient. These laws 





were obtained for theoretical sites (stations) for 
which daily or monthly flow data are available. 
This type of approach can easily be extended to 
other regions. Finally, the work performed makes 
it possible, in a region with an inventory, to carry 


out an initial feasibility study for a site for which 


there is no data other than average altitude, aver- 
age pluviometry and fall height. (Author’s ab- 


stract) 
W85-03587 


6B. Evaluation Process 


MOROBE’S MICRO HYDRO: REALITY AND 


Papua New Guinea Univ. of bes ag: Lae. 
Dept. of Electrical and Communication Engineer- 


ing. 

J i. Arneaud-Clarke, and M. New. 

International Water Power and Dam Construction, 
Vol. 36, No. 11, p 22-24, October, 1984. 4 Fig, 2 
Tab, 2 Ref. 


Descriptors: *Hydroelectric power, *Developing 
countries, *Rural areas, *Morobe, *Papua New 
Guinea, Planning, Economic aspects, Water re- 
sources development. 


For the thinly populated, hilly regions of Morobe 
Province of Papua New Guinea, grid extension is 
not realistic, and any rural electrification program 
must be based on autonomous power sources. Use 
of very small isolated hydro stations under such 
conditions has sometimes resulted in failure, usual- 
ly brought about through the lack of trained per- 
sonnel and a failure to implement end-uses with an 
economical return. The history of such hydropow- 
er stations is given for Heldsbach, Zenag, villages 
in the Pindiu sub-district, and Ogeramnang. A very 
large amount of energy is potentially available in 
Papua New Guinea. The key to its development 
lies in its use for economic industrial production, 
so that kWh can be translated into currency. It is 
likely that micro hydro schemes without a signifi- 
cant revenue earning component will receive no 
support from the Morobe Provincial Government. 
Any given project is seen as part of a wider 
process in which the construction of roads, refor- 
estation and extractive industries, as well as local 
politics, all take part. While an integrated approach 
to development is seen as necessary, it cannot be 
said to be in operation as yet. (Baker-IVI) 
W85-03325 


CAPACITY AND TYPE OF UNITS FOR SMALL 
RUN-OF-RIVER PLANTS, 

Padua Univ. (Italy). Ist. di Idraulica. 

For primary bibliographic entry see Field 8A. 
W85-03327 


ECONOMIC EVALUATION OF MEASURES 
FOR CONSERVING AND IMPROVING 


AHMEN ZUM 
SCHUTZ UND ZUR SANIERUNG DER 
GEWASSER), 
Technische Univ., Dresden (German D.R.). Sek- 
tion Wasserwesen. 
K. H. Schweiger. 
Wasserwirtschaft-Wassertechnik, Vol. 33, No. 7, p 
243-246, July, 1983. 2 Fig, 1 Tab, 11 Ref. 


Descriptors: *Economic aspects, *Water conserva- 
tion, *Water quality management, Cost-benefit 
analysis, Water quality standards, Conservation, 
a Mulde, Germany (Democratic Repub- 
ic). 


Procedures for economic evaluation of measures 
for conserving and improving water quality 
(MCIWQ) that are found in the literature were 
analyzed in order to improve their effectiveness. 
MCIWQ include government regulation, monitor- 
ing, and clean-up; restricting pollution by water 
users; and controlling biological and chemical 
processes in natural waters. Objective economic 
evaluation of MCIWQ should include the effects in 
terms of industry, the relevant branch of industry, 
territory, and political economy of each specific 
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water use on subsequent multiple uses. Chief crite- 
ria for evaluation are the functional value and the 
relative effectiveness, ic., the ratio of result to 
expenditure compared with economic figures (e.g., 
indices, standards). Criteria for determining the 
relative effectiveness of investments are divided 
into systems of indices (with their derivatives) and 
single indices. The former group is particularly 
useful in evaluating MCIWQ. together with the 
point rating system and complex expenditure, 
result, and effectiveness index (minimum or maxi- 
mum problem). The present state of cost-benefit 
analysis in water-quality management is inad- 
equate: concrete goals based on economics are 
usually lacking in relation to future quality stand- 
ards, and the economic effects of factors impactin, 

water use are only sporadically assessed sos ferme 
ly only in terms of the industrial economy. Results 
are given of a study in the Freiberger Mulde 
catchment area to investigate the relationships be- 
tween age Rg 5 additional expenditures, and 

is 


weneee. (Gish-IVI) 
85-03525 


SOLAR ENERGY AND HYDROELECTRIC 
POWER GENERATION IN THE DEAD SEA: A 
DYNAMIC ANALYSIS, 

Ben-Gurion Univ. of the Negev, Beersheba 
(Israel). Dept. of Economics. 

E. Hochman, J. LaFrance, and D. Zilberman. 
Water Resources Research, Vol. 20, No. 11, 
1469-1476, November, 1984. 4 Fig, 3 Tab, 10 Ref. 
Descriptors: “Water resources development, 
*Solar energy, *Dead Sea, *Israel, *Hydroelectric 


power, Energy, Model studies, Resources develop- 
ment, Optimization, Economic aspects. 


The economic theory of the use of natural re- 
sources is applied to derivation of an optimal plan 
for exploiting a new and somewhat novel source of 
energy, solar energy in a below sea level basin. 
The model determines the optimal size of the re- 
source utilization project and considers the influ- 
ence of project size and other model parameters on 
the optimal utilization path for the resource. This 
model is general enough to be applicable, with 
only minor modifications, to a wide variety of 
resource use problems. The assumption of a con- 
tinuously variable project size employed in this 
study is not really restrictive, since the numerical 
approximation and search procedure is actually 
more applicable to problems with a finite number 
of possible sizes. (Baker-IVI) 

W85-03548 


WATER RESOURCE PLANNING AND DEVEL- 
OPMENT IN THE NORTHERN JORDAN 
VALLEY, 

Haifa Univ. (Israel). 

M. Inbar, and J. O. Maos. 

Water International, Vol. 9, No. 1, p 18-25, Spring, 
1984. 2 Fig, 32 Ref. 


Descriptors: *Jordan River Basin, *Water re- 
sources development, *Jordan, *Israel, *Lebanon, 
*Syria, Water demand, Water use, Water supply, 
Water quality, Water management. 


Although relatively small, the Jordan River Basin 
epitomizes many of the problems of water resource 
management which occur in many other parts of 
the world on a broader but equally complex scale. 
The issues of water resource management in the 
Northern Jordan Valley are examined with a view 
toward obtaining a better understanding of the 
problems which were stirred up by the initiatives 
for the comprehensive development of that region. 
The argument put forward is, that the existing 
water resources, if rationally exploited and man- 
aged, are adequate for meeting the bulk of current 
demand for irrigation, industry and domestic uses 
of all co-riparian states in the catchment area. 
Matters of major concern are the imminent envi- 
ronmental and ecological issues which may com- 
promise the operation of any intensive multi-pur- 
pose water system. Regional water development 
schemes which are reviewed include the National 
Water Carrier Project in Israel, and the Great 
Yarmuk Project in Jordan. The Arab diversion 
plans and Israeli water development schemes in the 


75 
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Jordan Basin are also considered. Ecological and 
environmental considerations are noted. While in 
the long run population growth and agricultural 
development may require new and nonconven- 
tional sources of water for the region, it seems that 
quality rather than quantity will remain the over- 
riding criterion in the region’s water resource man- 
agement. From an environmental standpoint, the 
growing urbanization in the catchment area and 
the addition of untreated sewage from uncon- 
trolled sources is a particularly critical issue. Fur- 
ther demographic growth and economic develop- 
ment in the region, and the attendant intensifica- 
tion of water uses, may warrant a growing degree 
of coordination among the co-riparian states in the 
not too distant future. (Baker-IVI) 

W85-03701 


WATER RESOURCES OF LATIN AMERICA, 
Inter-American Development Bank, Washington, 
DC. Dept. of Economic and Social Development. 
Water International, Vol. 9, No. 1, p 26-36, Spring, 
1984. 6 Tab, 3 Ref. 


Descriptors: “Water resources development, 
*Latin America, Planning, Water management, 
Decision making, Water use, Water demand, 
Water supply, Irrigation, Industrial uses, Legal 
aspects, Pricing, Water pollution effects. 


In its heartland, Latin America has an enormous 
untapped water potential, concentrated in a few 
very large river systems. However, these resources 
are far from the population. The expansion of the 
demand for water in Latin American countries in 
recent years has been accompanied by changes in 
the structure of their economies, and shifts in the 
spatial distribution of population and productive 
activity. The most important change in economic 
stucture from the viewpont of water use has been 
the increasing role played by manufacturing indus- 
try in most of the economies of the region. The 
uses to which water is put are multiple and hetero- 
geneous and are discussed by sector, including 
domestic and urban consumption, industrial uses, 
irrigation, hydroelectric power generation, and 
other uses such as mining and refining of minerals. 
Proper management of the resource must deal with 
conflicting demands, water shortages in given 
areas, excesses of water in other areas, conflicts 
between users and the environment, and the 
damage done by tropical storms. Policy issues in 
the management of water resources in Latin Amer- 
ica are considered including legal aspects, —_— 
pollution control, investment versus improved effi- 
ciency, and needs for current and complete infor- 
mation. (Baker-IVI) 

W85-03702 


MODERN INTERFERENCES IN TRADITION- 
AL WATER RESOURCES IN BALUCHISTAN, 
International Inst. for Land Reclamation and Im- 
provement, Wageningen (Netherlands). 

R. J. Oosterbaan. 

Water International, Vol. 9, No. 3, p 106-111, 
September, 1984. 17 Fig. 


Descriptors: *Baluchistan, *Pakistan, *Water man- 
agement, *Water resources development, Rainfall, 
Distribution, Planning, Decision making, Social as- 
pects, Developing countries. 


Baluchistan, a province of Pakistan, is a mountain- 
ous region with little rainfall and no other major 
source of water. Nevertheless, the small amounts 
of rainfall, surface runoff, and groundwater are 
used to produce crops and to supply drinking 
water to man and beast. Water harvesting, diver- 
sion weirs, gravity drains and open wells are part 
of the traditional water-use system. The traditional 
water use system is balanced, but modern develop- 
ments are tending to upset this balance by redis- 
tributing the water resources. Islamic water laws 
attach no property rights to water resources; the 
laws only attach rights to the use of water by those 
who have constructed works to produce the water. 
Therefore, the builders of a diversion weir or a 
Karez, and their heirs, have exclusive rights to the 
water produced by these works. But if a new dam 
is built upstream of their works, the same law 
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ies to the builders of this new dam. The fact 
this new dam reduces the downstream quanti- 
ties of water constitutes no legal problem. Modern 
water resources developments are thus allowed to 
ee Se anes enean eens, SR 
investigations before and after the 
woedetion of new water management can reveal 
the negative side effects of various plans. (Baker- 


IVI) 
W85-03705 


6C. Cost Allocation, Cost Sharing, 
Pricing/Repayment 


MODE OF OPERATION OF THE NEW 
WATER-USE CHARGES AND INDUSTRIAL 
PRICES THAT BECAME EFFECTIVE JANU- 
ARY 1, 1984 IN THE WATER-MANAGEMENT 
SECTOR (ZUR WIRKUNGSWEISE DER AB 1. 
JANUAR 1984 GELTENDEN NEUEN WASSER- 
NUTZUNGSENTGELTE UND 


INDUSTRIE- 
PREISE DER WASSERWIRTSCHAFT), 
Ministerium fuer Umweltschutz and Wasserwirts- 
chaft, Berlin (German D.R.). 
H. Schulze. 


Wasserwirtschaft - Wassertechnik, Vol. 34, No. 5, 
p 114-117, July, 1984. 


Descriptors: *Germany (Democratic Republic), 
*Pricing, *Industrial Bn Water conservation, 
Water supply, Water demand, Drinking water, 
Wastewater treatment, Water management, 
Groundwater. 


The German Democratic Republic on January 1, 
1984 introduced new water-use charges and indus- 
trial water prices which provide economic stimula- 
tion of rational water use. The water-use charges 
distinguish between catchment areas according to 
the water —— demand situation; in the 
Saale and Mulde catchment areas, which supply 
much less water than they consume, charges are 
higher than in all other areas by 33.3% for ground- 
water and 50% for surface water. Charges are less 
for drinking water and for industries that need 
drinking-quality water than for industrial water. 
For groundwater removed to exploit minerals, to 
drain mines, or to be used for its thermal ener; 
0.03 Marks/cu m is charged to provide a ae 
to research. The industrial prices for drinking 
water are 27.7% higher than previously, to pro- 
vide an incentive to conserve water. These in- 
creases do not apply to the general population, but 
it is proposed that local authorities begin to change 
over from a flat-rate system of drinking-water 
charges to provide a similar incentive. Industrial 
prices for the use of public facilities for wastewater 
treatment are arranged such that it is cheaper for a 
company to have its own facility for treatment and 
reclamation of recyclable substances; prices are 
also staggered according to type and yond of 
— of wastewater. Increases alone will not 
roduce hae desired pets neta effect; the 
authorites, water- facilities and 
users must be educated as to the i of the 
new prices; and concrete goals set for their imple- 
mentation. (Gish-IVI) 


ECONOMIC EVALUATION OF MEASURES 
FOR CONSERVING AND IMPROVING 
WATER QUALITY (OKONOMISCHE BEUR- 
TEILUNG VON  MASSN 

SCHUTZ 


AHMEN ZUM 
UND ZUR SANIERUNG DER 
GEW. 


'ASSER), 
Technische Univ., Dresden (German D.R.). Sek- 
tion Wasserwesen. 
For primary bibliographic entry see Field 6B. 
W85-03525 


OLD WATER-NEW WATER: SETTING EQUI- 
TABLE WATER RATES FOR SUBURBAN CUS- 


TOMERS, 

Seattle Dept. of Water, WA. 

J. W. Miller. 

Journal of the American Water Works Associa- 
tion, Vol. 76, No. 9, p 34-41, September, 1984. 6 
Fig, 2 Tab, 8 Ref. 


Descriptors: *Water rates, *Seattle, *Washington, 
Suburban areas, Urban areas, Pricing, Economic 
aspects, Capital costs, Depreciation, Utilities, 
Maintenance, Operating costs. 


A methodology is described for setting equitable 
water rates for suburban customers who purchase 
water from a municipal system that was developed 
by and is owned by a central city. The dilemma is 
that suburbanities often claim they are over- 
charged by a central oo the central city, on 
the other be i t the suburban areas are 
unfair advantage of the city that developed 
and paid for the original water system. There is 
also the issue of growth. In setting water rates, the 
city of Seattle treats the purveyors and the direct- 
service customers as two separate classes of cus- 
tomers. The basic cost-of-service principle is used 
in setting the water rates for each class of custom- 
er. The cost of serving purveyors as a class is 
determined by a detailed rate study. The bi 
question in this process relates to how one 
mines what costs to allocate to what customers. 
The key decision in the process was that the utility 
waar accounting would be used in determining 
the peti cost portion of purveyor revenue re- 
uirements. According to this new method, utility 
conan ee ee Sen eee =. 
priate rate of return is applied to determine the 
return on capital. This return is then added to 
depreciation expense to determine the capital cost 
that will be assigned to the purveyor class of 
customers. In addition, allocated shares of oper- 
ation and maintenance expenses and taxes are 
added to the capital cost allocation to establish the 
total revenue requirement from the purveyors. 
(Baker-IVI) 
W85-03612 


COMPUTING WATER SYSTEM DEVELOP- 
MENT CHARGES, 

CH2M Hill, Inc., Portland, OR. 

D. W. Barden, and R. J. Stepp. 
Journal of the American Water Works Associa- 
tion, Vol. 76, No. 9, p 42-46, September, 1984. 10 
Tab, 3 Ref. 


Descriptors: *Water costs, *Economic aspects, 
Water eels development, Utilities, Management, 
Operating costs, Maintenance, Cost allocation, 
Water rates. 


The manner in which the base-extra capacity cost 
allocation method can be used to compute a sched- 
ule of water system development charges for new 
customers is described. The goal is to achieve a 
more equitable recovery of capital costs from new 
connections that are made to an existing water 
system. One general principal must be followed 
closely - the system development charge revenues 
should not be used to offset annual operations and 
maintenance costs. A development charge sched- 
ule must follow generally accepted rate-making 
practices. This requires the use of a good cost 
allocation methodology that recovers system costs 
from users in proportion to the cost of the service 
provided to a user or user class. The development 
of an equitable service charge requires generation 
of an appropriate measure of cost to be recovered 
from users, identification of system customers by 
customer class and determination of their usage 
characteristics or demands for different types of 
service, and the use of an acceptable cost alloca- 
tion procedure that recognizes the service require- 
ments of each customer class. Current operating 
costs should be recovered from current users 

ugh water rates and other user charges. In 
addition, the accounting system should be struc- 
tured to segregate development charge revenues so 
that these can be used to finance new facili- 
ties, to modernize older facilities, or to fund annual 
debt service. A water utility should probably 
update development charges every five years or 
whenever major new additions to utility plants are 
made. (Bak: 
W85-03613 


WATER RATES AND THE RATE-SETTING 
PROCESS, 

PSC Water Service, Inc., Palm Harbor, FL. 

C. E. Woods. 


Journal of th Water Works Associa- 


American 
~ Vol. 76, No. 9, p 47-51, September, 1984. 8 
Ref. 


Descriptors: *Water rates, *Pricing, *Economic 
aspects, Utilities, Management, Cost allocation, 
Hearings, Legal aspects. 


The financial plan, the notification process, the 
rate application, the h , the approval proce- 
dure, and the implementation of the rate order 
comprise the six stages of the rate-setting process. 
Each of these stages is discussed in some depth. 
While the main thrust of this discussion is the 
general water rate structure of a water utility, the 
—_ apply to all charges made by the utility, 
extension-of-sevice charges (customer 
prem contributions of capital, and connection 
fees), ancillary charges for various user-paid-for 
services (jobbing, merchandise sales), and any 
other fee used by the utility to recoup a portion of 
its service costs. (Baker-IVI) 
W85-03614 


SINGLE TARIFF PRICING, 
oe Water Works Co., Inc., Charleston, 
E. W. Limbach. 

Journal of the American Water Works Associa- 
tion, Vol. 76, No. 9, p 52-55, September, 1984. 4 
Fig. 


Descriptors: *Water rates, *Pricing, *Economic 
aspects, *West Virginia, Utilities, Management, 
Single tariff pricing. 


A problem with disparate water rates was solved 
for an investor-owned utility in West Virginia by 
using single tariff pricing for 12 separate water 
districts. Each customer in the service area now 
pays the same rate for the same service, althou; 
there are only 578 customers in the smallest district 
and 58,000 in the largest. The new rate structure 
resulted in as much as a 41% decrease in rates in 
one small district and only an 8% increase in the 
largest. The concept could help solve the dilemma 
of other nonintegrated small water systems. The 
West Virginia Water Company serves approxi- 
mately 85,000 customers in 50 communities located 
in central and southern West Virginia. Prior to the 
approval of single tariff pricing, the company’s 
rates were determined on the conventional district- 
by-district basis. Although ‘the rate of return re- 
quirement was based on a total capital structure of 
the company, the rates for each district were deter- 
mined on the basis of the investment and expenses 
for each particular district. Consequently, the 
water rates varied markedly from district to dis- 
trict. With effective utility leadership the concept 
of single tariff pricing can work elsewhere as well 
as it does in West Virginia. It facilitates regional- 
ization and provides a vehicle for solving the di- 
lemma of small water utilities. (Baker-IVI) 
W85-03615 
COMMON DENOMINATOR: EQUIVALENT 
RESID) UNITS, 

Prince William County Service Authority, Wood- 
bridge, VA. 

J. J. Woodcock. 

Journal of the American Water Works Associa- 
tion, Vol. 76, No. 9, p 56-62, September, 1984. 5 
Fig, 4 Tab. 


Descriptors: *Pricing, *Water rates, *Equivalent 
residential unit, Economic aspects, Peak demand, 
Cost allocation, Domestic water, Water system 
capacity. 


The theory of rates based on the equivalent resi- 
dential unit (ERU) is that a user’s initial payment 
to buy in, or purchase, capacity in a water system 
should represent the actual purchase of a propor- 
tionate share of capacity, based on the user’s esti- 
mated peak demand on that system. In addition, 
commercial users can be equated to a single-family 
residential unit. The ERU concept of setting fees 
has been documented. It allows for flexibility, par- 
ticularly if a new type of use occurs or a new user 
classification is created, such as through the loca- 





tion of a new business in the service area. The 
concept of attaching both variable and fixed reve- 
nues to a factor that relates all system users to the 
basic single-family residential unit is a method of 
recovering costs that is both logical and fair for the 
pre 4 of system users. Simply put, the ERU 
resents an equitable share in the cost of 
on the historical average use by 
each customer —_ The method of arriving at the 
can tered depending on a nae gr 
new information, or political needs. antds. Allon 
administrative expenses of handling the ER Joe 
t are somewhat greater than for other methods, 
proved to be the best method for this author- 
ity in terms of overall fairness and increased recov- 
of costs. (Baker-IVI) 
85-03616 


6D. Water Demand 


gg OF SIMULTANEOUS CONSUMP- 


STEMEN), 
Stuttgart Univ. (Germany, F.R.). Inst. fuer Sied- 
poss wasserbau, Wassergutewirtschaft und Abfall- 


For rimary bibliographic entry see Field 5F. 
W85-0324 


MULTI-PURPOSE PROJECTS FOR WATER 
STORAGE AND AQUEDUCTS IN BADEN- 
WURTTEMBERG (MEHRZWECKPR 


OJEKTE 
FUR WASSERSPEICHERUNG UND WASSER- 
UBERLEITUNG IN BADEN-WURTTEMBERSG), 
Stuttgart Univ. (Germany, F.R.). Inst. fuer Was- 
serbau. 
For primary bibliographic entry see Field 8A. 
W85-03443 


WATER RESOURCE PLANNING 
OPMENT IN THE 


VALLEY, 
Haifa Univ. (Israel). 


For primary bibliographic entry see Field 6B. 
W85-03701 


AND DEVEL- 
NORTHERN JORDAN 


6E. Water Law and Institutions 


OBSERVATIONS FROM THE SOCIETAL 
CONTROL OF NATURAL WATERS AND 
WATER FACILITIES DURING THE 1983 
SPRING DIKE AND RIVER INSPECTION (ER- 
FAHRUNGEN AUS DER GESELLSCHAFTLI- 
CHEN KONTROLLE DER aan UND 
WIRTSCHAFTLI 


983), 
Rat fuer Umweltschultz und Wasserwirtschaft 
Cottbus — D.R.). 
W. Gunther. 
Wasserwirtschaft-Wassertechnik, Vol. 33, No. 9, p 
297-298, September, 1983. 


Descriptors: *Inspection, *Germany (Democratic 
Republic), *Cottbus, *Dikes, *Rivers, Costs, Main- 
tenance, Infrastructure. 


The 1982 German Democratic Republic Water 
Law placed responsibility for monitoring the con- 
dition of natural waters and water facilities on 
local councils as well as on water-management 
agencies. During spring 1983, dike and river in- 
spection in the Cottbus District were carried out 
by 160 inspection commissions comprising 2,027 
representatives of government and local water 
agencies, of industry, and of agriculture. Inspection 
covered 6,376 km of waters, 800 km of flood- 
protection dikes, 77 water engines, 2,339 water 
facilities, and 55 flood areas (90% of waters and 
main drains, 100% of dikes, 88% of other facilities, 
and 95% of flood areas). The inspection commis- 
sions found 88% of waters, 99.7% of dikes, and 
97.0% of facilities to be in good condition. It was 
estimated that repairs to be made and action to be 
taken to rectify inadequacies would cost 18.8 mil- 


WATER RESOURCES PLANNING—Field 6 


Nonstructural Alternatives—Group 6F 


lion Marks, of which 4.0 million would be paid by 
those responsible for maintenance of the relevant 
facilities. The inspection demonstrated the willing- 
ness of the public to ee and take responsi- 
bility for maintaining good conditions in the water- 
management authorities together with 
the inspection commissions should utilize this will- 
ingness more fully. Observations from this and the 
1982 inspections were used to plan the fall 1983 
inspection, ngs which quality and effectiveness were 
expected to be improved, and which were to be 
Cas by an exchange of information gathered 
the various inspection commissions within the 
district. (Gish-IVI) 
W85-03528 


OBSERVATIONS FROM ss EXECUTION OF 
TER INSPECTIONS IN 


UEN IM BEZIRK SCHWERIN), 
Rat fuer Umwelschutz und Wasserwirtschaft Ma- 
geburg (German D.R.). 
G. Bruhn. 
Wasserwirtschaft-Wassertechnik, Vol. 33, No. 9, p 
299-300, September, 1983. 


Descriptors: ‘*Inspection, *Schwerin District, 

*Germany (Democratic Republic), *Public partici- 
ation, Maintenance, Drainage, Flood control, 
ivers, Storm sewers. 


Well-organized - » regular water inspections with 
the capability of assessing defects are especially 
important for the Schwerin District in the German 
Democratic Republic because storms can cause 
flooding of agricultural areas, preventing the 
achievement of production goals. The spring 1983 
inspection resulted in the immediate execution of 
200 measures to quickly drain 7,600 hectares of 
cultivated land, so that after the heavy April and 
May rains farming schedules remained unaffected. 
Local council participation, especially by the 
mayors, was ter and more consistent than 
before in the inspection of municipal rivers and 
drains. In the future, the number of participants in 
the 381 inspection commissions will be increased 
from the 1,739 who worked on the spring 1983 
inspection to 2,200. Information collected during 
the spring 1983 inspection led to the district inspec- 
tion commission being charged with 45 tasks to 
improve conditions, including a schedule for their 
execution. A further 620 tasks, mainly short- or 
mid-term measures, for main sewers in agricultural 
= and municipal waters, were given to 11 sub- 
— commissions. (Gish-IVI) 

w8s-0352 


OBSERVATIONS FROM THE EXECUTION OF 
DIKE AND DRAINAGE DITCH INSPECTION 
IN THE MAGDEBURG DISTRICT (ERFAH- 
RUNGEN BEI DER DURCHFUHRUNG VON 
DEICH- UND GRABENSCHAUEN IM BEZIRK 
MAGDEBURG), 

Rat fuer Unweltschutz, Wasserwirtschaft und Er- 
holungswesen Schwerin (German D.R.). 

R. Franke. 

Wasserwirtschaft-Wassertechnik, Vol. 33, No. 9, p 
300-301, September, 1983. 


Descriptors: *Inspection, *Germany (Democratic 
Republic), *Magdeburg District, *Public participa- 
tion, *Dikes, *Drainage ditches, Maintenance, 
Storm sewers, Flood control, Costs. 


The 1982 German Democratic Water Law 
charged local councils and their citizens with 
forming inspection commissions whose duties 
would be semi-annual inspection of the drain 
system and water facilities in their area, assessment 
of their function, charging the party responsible 
with eliminating defects, and control of measures 
necessary for restoring damages. The work of local 
inspection commissions during the 1982 and spring 
1983 inspections in the Magdeburg District demon- 
strated public willingness to participate under the 
leadership of their mayors. The District has an 
extensive drain system, with 13,334 km of drains, 
or 1.81 km drain per 100 km agricultural land. In 
addition to drains, inspection covers flood-protec- 
tion dikes and other water facilities. Favorable 


results of inspection include a saving of 2.3 million 
Marks through extending the main drain and re- 
ducing in 1982 ieaaet ot anetetetin 11.1 km of 
land were thereby drained. In 1983, sheep gazing 
were ry n 1983, si 

and hay production on 80% of dikes and em 
ments has resulted in a saving in maintenance. 
During the spring 1983 inspection, 77.8% of rivers 
and drains were inspected, 97.6% of which were 
placed in the top two classifications in terms of 
their condition. It was found that damages in the 
river and drain systems were discovered quickly 
and were repaired at relatively low expense. Local 
inspection commissions were found to be suffi- 
ciently trained and capable of carrying out ins; 
tions and their subsequent evaluation. (Gish-IVI) 
W85-03530 


DEVELOPMENT REVISED PRIMARY 
DRINKING WATER (REGULATIONS. 
Environmental Protection Agency, Washington, 
DC. Office of Drinking Water. 

For primary bibliographic entry see Field 5F. 
W85-03625 


INSURANCE AGAINST LIABILITY FOR ENVI- 
RONMENTAL POLLUTION - COVERAGES 
AND LIMITATIONS, 

For primary bibliographic entry see Field 5C. 
W85-03711 


EPA/RCRA LANDFILL REGULATIONS - A 

DISCUSSION, 

E. M. Ilgenfritz. 

Great Lakes Waste and Pollution Review maga- 

-_ Vol. 1, No. 2, p 14-16, June, 1983. 3 Fig, 4 
ef. 


Descriptors: *Landfills, *Waste disposal, *Regula- 
tions, Environmental effects, Monitoring, Ground- 
water pollution, Land disposal. 


The EPA promulgated interim final regulations 
concerning land disposal on July 26, 1982. The 
design concepts and intent specified in the new 
regulations are examined plus the implementation 
of these design requirements at landfills. Imple- 
mentation of the new regulations is already raising 
questions from the regulated community. The 
question of what constitutes an existing facility 
under the regulations needs to be clarified. Further 
discussion of liners and caps requires visualization 
of what EPA specifies in their life of the facility 
design concept. Another implementation question 
arising from these regulations will be placement of 
granular material over a synthetic liner on the 
slanting wall at the edge of a landfill. Monitoring 
of the effects of the landfill operation is a very 
significant aspect of the new regulations. Some 
portions of monitoring are obvious by visual or 
general site inspection. What is much less obvious 
is the monitoring of groundwater. The regulations 
have little to say as to what constitutes appropriate 
well construction, well diameter, location and 
quantity or material of construction. Nevertheless, 
these choices can have a major impact on the 
quality of data ilable for e ion. In many 
areas of the new regulations there are significant 
disagreements on their practicality. (Baker-IVI) 
W85-03714 





6F. Nonstructural Alternatives 


RESPONSIBILITY OF THE DEPARTMENT OF 


CONSERVATION IN DRINKING-WATER 
SUPPLY AREAS (DIE VERANTWORTUNG 


iGSG 
Rat der Stadt Dresden (German D.R. ). 
K. Haubenreisser. 
Wasserwirtschaft-Wassertechnik, Vol. 33, No. 6, p 
207-209, June, 1983. 11 Ref. 
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i : *Dresden, *Germany (Democratic 
Repub *Water supply, *Drinking water, 
*Groundwater it, Water conservation, 

aspects. 


Management planning, Political 


According to the Water Conservation Area 
(WCA) Ordinance, the Dresden (German Demo- 
cratic Republic) city council is responsible for 
decisions on the designation of WCAs within the 
limits; the council es responsibility to 
vironmental Protec- 
tion, and Water Management (DEEPWM). The 
duties of DEEPWM include development of a 
(DWCER). ‘water conservation zoning regulation 
ceitae coecad ok aetadine ond canines 
and use limitations and regulating 
tion. A Conservation Zoning 
Commission ( is working under the direction 
Ce ee oe cen 
to facilitate decisions on ae WCA. 
The ¢ CZC also works on the content of attach- 
ments to the DWCZR for individual WCAs; this 
includes data on the water-supply area, water- 
works, water use, number and location of wells, 
reasons for designa the area a WCA, and a 
detailed the mage boundaries, together with 
any necessary water-use restrictions. Dresden 
city council must ratify the DWCZR, and at the 
same time the plan of action for its realization will 
be voted on. DEEPWM i is responsible for monitor- 
and controlling the implementation of 
'CZR. Further efforts must be made to include 
industrial water supplies in WCAs. (Gish-IVI) 
W85-03520 


claims py ve 


RESULTS OF RATIONAL WATER USE IN 
THE DISTRICT OF DRESDEN (ERGEBNISSE 
DER RATIONELLEN WASSERVERWENDUNG 
IM BEZIRK DRESDEN), 
Wasserwirtschaftsdirektion Obere 
Dresden (German D.R.). 

For primary bibliographic entry see Field 3E. 
W85-03523 


Elbe-Neisse, 


MODELING EFFICIENT WATER ALLOCA- 
TION IN A CONJUNCTIVE USE REGIME: 
THE INDUS BASIN OF PAKISTAN, 
International Bank for Reconstruction and Devel- 
opment, peony ge DC. Agricultural and Rural 
Development 

G. T. O'Mara, and J. H. Duloy. 

Water Resources Research, Vol. 20, No. 11, p 
1489-1498, November, 1984. 2 Fig, 10 Tab, 25 Ref. 


Descriptors: *Indus Basin, *Pakistan, *Water use, 
*Water allocation, Water management, Pricing, 
Taxation, Conservation, Model studies, Ground- 
water, Surface water, Conjunctive use. 


Efficient resource use where ground- and surface 
waters are used conjunctively may require special 
policies to rationalize the interaction between 
water use by farmers and the pu oo the 
stream aquifer system. Large 
production and pc ca or hong et Dans 
are possible given a more efficient allocation and 
management of surface and ground waters. These 
gains were estimated holding everything else con- 
stant and under conservative assumptions with re- 
spect to water supply. These gains require optimal- 
ly coor use of surface and groundwaters. 
Necessary steps to achieve efficient conjunctive 
groundwater areas and eventual public control of 
private tube well withdrawals in the fresh ground- 
water areas may include the use of a combination 
of taxes, subsidies, quotas, fees, and prices. These 
steps can be regarded as adjustment costs in a 
transition toward more efficient resource utiliza- 
tions. The subsidy costs might be unnecessary in 
practice, since simulation experiments have shown 
that improved ee technology shifts the 
optimal control a subsidy to a tax. Large 
investments will be required to achieve 
the gains shown, since these depend on large in- 
creases in canal diversions to saline groundwater 
areas. Until such drainage investments are in place, 
only limited gains are possible from increases in 
canal diversions. With present depths to water 
table of less than 20 fe ts Ween a Gon 
groundwater areas, a need for taxation to discour- 


excessive withdrawals does not yet exist. 
er-IV 
W85-03550 


NEEDED ECONOMIC FRAMEWORK FOR 
FLOOD PLAIN MANAGEMENT, 

Florida Univ., Gainesville. Bureau of Economic 
and Business Research. 


For primary bibliographic entry see Field 4A. 
W85-03707 
6G. Ecologic Impact Of 

Water Development 


PROBLEM OF PRAWN FISHERIES IN 
K.L.D.A.V. Coll., Roorkee (India). Dept. of Zool- 
ogy. 

For primary bibliographic entry see Field 5C. 
W85-03235 


SEASONAL CHANGES IN DISSOLVED-GAS 


BASS, 
Teufel and Associates, Davis, CA. 


For primary bibliographic entry see Field 5C. 
W85-03247 


ENVIRONMENTAL INFLUENCES OF DAMS 


Harzwasserwerke des — Niedersachsen, Hil- 
desheim (Germany, F.R.). 
M. Schmidt. 

Vol. 74, No. 3, p 109-113, 


Wasserwirtschaft, 
March, 1984. 2 Fig, 13 Ref. 


Descriptors: *Harz Mountains, *Germany (Federal 
Republic), *Dam effects, Environmental effects, 
Reservoirs, Recreation, Flora, Fauna. 


Chservations of the 300 year old storage reservoirs 
and dams situated in the western part of the Harz 
Mouprtaius reveal that practically no environmen- 
tal influences occurred above the reservoirs. 
Downstream of the dams, changes were observed 
which, however, did not entail adverse effects on 
flora and fauna even in such cases where the 
amount of water was totally reduced. Due to the 
alterating water levels of the reservoirs, critical 
areas may Occur temporarily, but they are very 
limited even in dry seasons. The many visitors 
frequenting the water reservoirs indicate that these 
artihicial lakes not only increase the beauty of the 
landscape, but also influence favorably fauna and 
flora. To put it in a nutshell: the great variety of 
the western part of the Harz is to a large extent 
due to the existence of the water reservoirs. (Au- 
thor’s abstract) 

W85-03250 


CONSIDERATION OF SCENIC AND ECOLOG- 
ICAL ASPECTS DURING CONSTRUCTION OF 
THE RHINE-MAIN-DANUBE-WATERWAY 
(LANDSCHAFTSGESTALTERISCHE UND 
OKOLOGISCHE FRAGEN BEIM BAU DER 
RHEIN-MAIN-DONAU-WASSERSTRASSE), 
rng R) -Main-Donau A.G., Munich (Germany, 
For primary bibliographic entry see Field 6A. 
W85-03251 


ENVIRONMENTAL ASPECTS FOR WATER 
POWER PLANTS ALONG THE RIVER LECH 
(UMWELTGESTALTUNG BEI WASSERKRAF- 
TANLAGEN AM LECH), 
Bayerische Wasserkraftwerke A.G., Munich (Ger- 
many, F.R.). 
H. Schiechtl. 

Wasserwirtschaft, Vol. 74, No. 3, p 118-121, 
March, 1984. 7 Fig. 


Descriptors: *Hydroelectric plants, *Lech River, 
*Germany (Federal Republic), *Environmental ef- 
fects, Design criteria, Powerplants. 


During the past four decades, a number of water 
aid plants has been put up along the river Lech 
een Fussen to Augsburg; this section being 
under the concession of BAWAG (Bayerischen 
Wasserkraftweke AG). With the present report, 
the author shows how and by what means water 
plants can be designed to be ecologically 
beneficial, and he furthermore demonstrates that 
modern technics and conservation of environment 
are compatible with each other. The use of water 
power as an indigenous, non-polluting and con- 
stantly regenerating source of energy in the future 
is pointed out. (Author’s abstract) 
W85-03252 


STRESS-RELATED CHANGES IN LAKE WHI- 
TEFISH gen age CLUPEAFORMIS) AS- 
SOCIATED WITH A HYDROELECTRIC CON- 
TROL STRU 


CTURE. 
Waterloo Univ. (Ontario). Dept. of Biology. 
M. A. Barnes, G. Power, and R. G. H. Downer. 
Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 41, No. 10, p 1528-1533, October, 1984. 
4 Fig, 3 Tab, 22 Ref. NSER RC grant A1728. 


Descriptors: *Hydroelectric plants, *Control siren 
*Enviro tal effects, | *White! 


tures, vironmen 
*Churchill Falls, *Labrador, Lobstick piermne 
structure, Stress, Fish, Reproduction, Liver. 


When Smallwood Reservoir, Churchill Falls, Lab- 
rador, became operational in 1974, vast numbers of 
lake whitefish (Coregonus clupeaformis) were ob- 
served congregating below the Lobstick control 
structure. Substantial numbers of these fish were 
killed or injured by hydraulic forces generated 
during reopening of the control gates. Lake white- 
fish taken immediately downstream of the control 
structure were compared with fish from Small- 
wood Reservoir just above the control structure, 
Ten Mile Lake, a nearby natural lake unaffected by 
flooding, and Jacopie Lake, the east forebay. Lake 
whitefish that accumulate below the Lobstick con- 
trol structure at the Churchill Falls hydroelectric 
facility exhibit many stress-related symptoms. 
Compared with fish from the reservoir or from the 
natural lake they score low on the following indi- 
ces: liver somatic, gonad somatic, stomach content 
volumes, and condition factor, they have a low 
rate of circuli formation on the scales and they do 
not reproduce; proximate composition analyses 
identified reduced muscle protein levels and re- 
duced ovarian —_— and lipid. The liver may be 
the main site of lipid storage and the liver somatic 
index a sensitive condition indicator in whitefish. 
The reasons why whitefish reside in what appears 
to be a very stressful environment below the Lob- 
stick control structure are difficult to assess, but 
may include the effects of a sudden pressure 
change, a decrease in dissolved oxygen, and me- 
chanical injuries. (Moore-IVI) 

W85-03312 


HEALTH IMPACT OF THE KPONG DAM IN 
GHANA, 

Volta River Authority, Accra (Ghana). 

L. K. A. Derban. 

International Water Power and Dam Construction, 
Vol 36, No. 10, p 13-15, October, 1984. 4 Fig, 1 
Tab, 2 Ref. 


Descriptors: *Kpong Dam, *Ghana, *Dam effects, 
*Public health, Environmental effects, Bilharziasis, 
Schistosomiasis, Relocation, Irrigation, Social as- 
pects, Economic aspects, Resettlement. 


The construction of the Kpong dam on the Volta 
river began in 1977 and and was completed in 
1981; the dam was commissioned on 1982. The 
headpond covered an area of about 9000 acres. 
The formation of the headpond resulted in the 
inundation of large areas of habitation and agricul- 
tural land, and required the resettlement of 7000 
people living in 60 villages in the area to be flood- 
ed. Pre-impoundment studies on the environmental 
impact emphasized socioeconomic aspects, public 





health, and hydrobiology. The most important 
social impact was the resettlement of the people 
located in the future headpond area. Care was 
taken that the resettlement areas were not insani- 
tary and the communities in the new villages were 
not unduly exposed to debilitating diseases such as 
schistosomiasis and intestinal helminthiasis. Strenu- 
ous efforts were made to reduce the opportunities 
for transmission of bilharziasis in the resettlement 
villages. An irrigation project was developed as 
part of the Kpong _— project. The irrigation 
scheme will provide food and serve as a demon- 
—— _ project for the settlers. (Moore-IVI) 


CASE STUDIES FROM INDIA ON THE ENVI- 

RONMENTAL IMPACT OF DAMS, 

aa Projects Construction Corp., New Delhi 
n 


. V. Varshney. 
International Water Power and Dam Cons 
ba 36, No. 11, p 25-28, October, 1984. 3 Fig oy 4 
e 


Descriptors: *Environmental effects, *Water re- 
sources development, *Reservoirs, *Dams, *India, 
Environmental Impact, Flood control, Drainage 
systems, Arid regions, Semi-arid regions, Develop- 
ing countries. 


Studies are presented on the environmental impact 
of dams, reservoirs and water resources projects 
constructed in different hee og of India. Specific 
— is paid to Dam Valley projects, the 
Ukair-Kakrapar project, the Parambikulam 
Project. the Tehri dam project, and the Silent 
ley project. Water resource projects have been 
seen to have an appreciable impact on the local 
environment, often leading to problems such as 
waterlogging, deforestation, dangers to wildlife 
and fisheries, undesirable aquatic vegetation, and 
adverse effects on the health of | inhabitants, 
geological instability, an increase in seismic activi- 
ty ani immense suffering to the local inhabitants. 
However, the adverse effects are often exaggerat- 
ed. All water resource projects also make a posi- 
tive contribution to the environment, and a bal- 
anced view should be sought in making any eval- 
uation. Adverse effects can be mitigated to a rea- 
sonable extent by proper planning and efforts. 
(Baker-IVI) 
W85-03326 


EFFECT OF CHANNEL ALTERATION ON 
FISH HABITAT, 
Hokkaido Univ., Sapporo (Japan). Lab. of Erosion 


Control Engineering. 
G. Takahas| Higashi. 


Japanese Journal of Limnology, Vol. 45, No. 3, p 
18 186, July, 1984. 9 Fig, 1 Tab, 19 Ref. 


Descriptors: *Fish populations, *Channeling, 
* Aquatic habitats, *Shakotan river, *Japan, Aquat- 
ic habitats, Rivers, Channels, Streams, Morpholo- 
gy, Streamflow, Population dynamics. 


To clarify how channel alteration affects fish habi- 
tat, fish densities, stream morphology and flow 
conditions were researched at both altered and 
unaltered sections in a stream. The Shakotan river 
is a small stream found in the Shakotan Peninsula 
located in the southwestern part of Hokkaido. The 
river flows down the north slope of the Shakotan 
Peninsula to the Sea of Japan for 15.4 km, and its 
drainage basin occupies an area of 75.6 sq km. In 
the unaltered section the stream bed was very 
undulating, and differentiation of riffles and pools 
was clear. Waterflow was affected by morphologi- 
cal factors and became turbulent. In the altered 
section, the bed shape was flat, differentiation of 
riffles and pools was not clear, and waterflow was 
laminary as compared with the former section. The 
dominant fish was Oncorhynchus masou in the 
unaltered section, and Barbatula toni in the altered 
section. Why the former fish was not dominant in 
the altered section was discussed in relation to 
their feeding habits, the flow conditions, and multi- 
formity of environmeni. The low carrying capac- 
ity of O. masou in the altered section reflects the 
uniform environment which was produced by the 
channel alterations. (Baker-IVI) 

W85-03507 


FISH SURVIVAL AT A COOLING WATER 
INTAKE DESIGNED TO MINIMIZE MORTAL- 


ITY, 

Minnesota Pollution Control Agency, Roseville. 
Div. of Water Quality. 

T. J. Goeman. 


Progressive Fish Culturist, Vol. * No. 4, p 279- 
281, October, 1984. 1 Fig, 1 Tab, 4 Ref. 


ee ng aber. hb *Fish 
"Intakes, *I Missing River, “Wis: *Wis- 
consin, Fish survival, "Mortality, 


Fish impingement on water intake screens is one 
environmental ower ae associated = cooling The 


screens, 
m for a total surface area of about 494 sq 
fish were elevated in water filled fish 
traveling screens rotated. Fish were 
flushed from the fish trays into s fish sluice- 
way ed fish at IPM the river. specific. Overall 
pinged at was species 
survival for all species was 17%. ted pre 
survival was greatly influenced b BB mr 
which menial for 78% of the collected, i 
none survived. Survival of all species excluding 
gizzard shad was 75%. Approximately 90% of the 
is and percids survived impingement. 
eT-. 
W85-03638 


ASSESSMENT OF THE ENVIRONMENT EF- 
FECTS OF CONSTRUCTING THE THREE 
GORGE PROJECT ON THE YANGTZE RIVER, 
Bureau of Reclamation, Denver, CO. Engineering 
and Research Center. 

J. F. LaBounty. 

Water International, Vol. 9, No. 1, p 10-17, 1984. 1 
Fig, 22 Ref. 


Descriptors: *Three Gorges Project, *Yangtze 
River, *China (Peoples Republic), *Environmental 
effects, Water resources development, Dam ef- 
fects, Flood control, Habitats, Relocation, Nutri- 
ents, Estuaries, Mitigation. 


The Three Gorge Project is a multipurpose project 
with the primary function of flood control. Other 
functions include power and navigation and could 
include irrigation. A 200 m high concrete gravity 
dam, currently being considered, would be located 
in the lower reach of the famous Three Gorges vd 
the Yangtze River in Hubei and Sichuan 
inces. The reservoir will store about 70 x 10 to the 
9th cu m and extend upstream about 780 km. The 
pro powerplant would have an installed ca- 
fo of 25,000 MW, consisting of twenty-five 
1000-MW units. The Three Gorge Project, when 
constructed, would be the largest water resource 
project anywhere on earth. Beneficial effects in- 
clude elimination of flooding along the middle and 
lower reaches of the Yangtze River, a substantial 
increase in much needed electric power for south 
and central China, and creation of a large body of 
water which could be used for aquaculture. Con- 
sideration is also being given to diverting water to 
the North China Plain, one of the most important 
agricultural areas of China. Major adverse impacts 
include relocation of more than 2 million people 
from the reservoir area; loss of habitat for many 
kinds of Yangtze River aquatic life, including the 
unique Chinese sturgeon; and the possibility of 
reducing nutrient input to the downstream and 
estuarine fisheries. The possibility of minimizing 
adverse effects seems high, if the potential environ- 
mental impacts are identified and means of mitiga- 
tion are carried out. (Moore-IVI) 
W85-03700 


ENDANGERED LAKES OF SCIENTIFIC AND 
CULTURAL VALUE IN THE WORLD HERIT- 
AGE AREA OF SOUTH-WEST TASMANIA, 
Tasmania Univ., Hobart (Australia). Dept. of 
Botany. 

L. C. Bowling, and P. A. Tyler. 

Biological Conservation, Vol. 30, No. 3, p 201-209, 
1984. 4 Fig, 14 Ref. 


RESOURCES DATA—Field 7 


Network Design—Group 7A 
Descripto 


rs: *Tasmania, *Australia, *Lake Morri- 
son, *Lake Fidler, *Sulphide Pool, Meromictic 
lakes, Environmental effects, Hydroelectric plants, 
Dam effects, Saline water, Archaeology. 


Lake Morrison, Lake Fidler and Sulphide Pool are 

small, ectogenically meromictic Takes which are 

cut off from a river curve by a silt levee deposited 

by the river itself. The ye 
sordon late in 1977, 1 oaey 

threat to the Souiaeaes 


other two indicate impending loss of meromixis. At 
risk is not only the intrinsic nature of their mero- 
mictic systems, their ecology, and as yet unde- 
scribed microo but also the ity 
for the study o' ptm tee yom po 7 h may 
pe a valuable chronological record of the period 
ginal occupation of ~ ag Kutikina Cave. 
were the most southerly humans on earth 
20,000 years BC. Judiciously timed closures of the 
power station may be able to maintain meromixis 
in these lakes. (Moore-IVI) 
W85-03761 


EFFECTS OF DREDGING ON THE MACRO- 
PHYTIC VEGETATION OF THE BORO 
RIVER, OKAVANGO DELTA, BOTSWANA, 
Rhodes Univ., Grahamstown (South Africa). 
Me of Plant Sciences. 

A. Lubke, P. E. Reavell, and P. J. Dye. 
Biclopical Conservation, Vol. 30, No. i p 211-236, 
1984. 7 Fig, 3 Tab, 19 Ref, 1 Append. 


Descriptors: *Dredging, *Environmental effects, 
*Macrophytes, *Boro River, *Botswana, Oka- 
vango Ita, Spoil banks, Vegetation, Coloniza- 
tion, Species diversity, Floodplains. 


The lower reaches of the Boro River were 
dredged in the early 1970s to increase water flow 
from the Okavango Swamps to the Diamond Mine 
at Orapa. Colonization of the spoil heaps was 

iginally studied in 1973 and 1974, and then again 
in 1979. From transects taken across undredged 
portions of the river and accounts in the literature, 
a picture of the natural colonization and vegetation 
zonation of the Boro is constructed. Examination 
of dredged channels and spoil heaps by means of 
further transects showed how the artificially cre- 
ated environment was colonized and covered with 
vegetation after a period of 5 years. The fact that 
the original species diversity had not yet been 
attained can be accounted for in terms of the 

lacement of R-selected (ruderal) species by C- 
po lected (competitive) species in a somewhat drier 
elevated floodplain environment. It is postulated 
that it will be some decades before the plant com- 
munities in these seasonally flooded melapos return 
to their original condition. (Author’s abstract) 
W85-03762 


7. RESOURCES DATA 
7A. Network Design 


RADAR PRECIPITATION ESTIMATES FOR A 
SOIL WATER BALANCE, 

Texas Agricultural Experiment Station, Temple. 
Blackland Research Center. 

W. A. Dugas, and G. F. Arkin. 

Transactions of the ASAE, Vol. 27, No. 4, p 1034- 
1039, July/August, 1984. 5 Fig, 5 Tab, 9 Ref. 


Descriptors: *Radar, *Remote sensing, *Precipita- 
tion, *Soil water balance, Rainfall distribution, 
Model studies, Crop production, Hydrologic 
budget. 


Many agriculturally-related decisions require accu- 
rate and timely information concerning soil water 
status and its impact upon crop growth and devel- 
opment. The inherent spatial variability of precipi- 
tation makes it difficult to obtain detailed and 
timely information on aerial precipitation totals for 





Field 7—RESOURCES DATA 
Group 7A—Network Design 


determining soil water status. Relationships, strati- 
fied by time of year and precipitation type, to 
estimate precipitation for an area were developed 
from National Weather Service radar data and/or 
data from single rain gage. These relationships 
were used to estimate daily and weekly precipita- 
tion totals for input into a soil water balance model 
and comparisons were made between soil water 
values ulated using measured onsite precipita- 
tion and using precipitation estimated with the 
developed relationships. Errors in estimating daily 
and weekly aerial precipitation totals from radar 
data and/or from a single gage were large. When 
precipitation estimates were input to a water bal- 
ance, soil water errors were reduced relative to 
Laee itation errors. Soil errors were the same 
daily or weekly precipitation estimates 

wane Wied Gs water Silence tapete. Soil water 
values computed for a ese with estimated 
below measured soil 


aerial precipitation totals was as accurate as using 
the gage and the National Weather Service radar 
data. (Author’s abstract) 

W85-03394 


7B. Data Acquisition 


MONITORING OF THE GROUT CURTAIN OF 
FRAUENAU DAM (KONTROLLE DER UNTER- 
GRUNDABDICHTUNG DES STAUDAMMES 
FRAUENAU), 

Landesamt fuer Wasserwirtschaft, Munich (Ger- 
many, F.R.). 

For a bibliographic entry see Field 8E. 
W85-0326 


NONTIDAL WETLAND MAPPING IN SOUTH 
CAROLINA USING AIRBORNE MULTISPEC- 
TRAL SCANNER DATA, 

= Carolina Univ., Columbia. Dept. of Geogra- 
phy. 

J. R. Jensen, E. J. Christensen, and R. Sharitz. 
Remote Sensing of Environment, Vol. 16, p 1-12, 
August, 1984. , Fig, 3 Tab, 17 Ref. DOE contract 
EY-76-C-09-0819. 


Descriptors: *Remote sensing, *Wetlands, *Map- 
ping, *Savannah River, *South Carolina, Vegeta- 
tion, Aerial sensing, Multispectral scanner, 
Marshes, Swamps, Forests. 


High resolution multispectral scanner (MSS) im- 
agery of Savannah River nontidal wetlands were 
analyzed to identify 1) useful spectral bands for 
discriminating among National Wetland Inventory 
classes, 2) where the classes cluster in n-dimension- 
al feature space, and 3) what wetland classification 
accuracies can be expected. Spectral measurements 
in the green (0.55-0.60 micro-m), red (0.65-0.70 
micro-m), and near-infrared wavelengths (0.07-0.79 
micro-m and 0.92-1.10 micro-m) provided the — 
useful information. Emergent marsh (both pers 

tant and nonpersistant), scrub-shrub, mixed cai 
ous swamp forest, and mixed deciduous upland 
forest were found to cluster in somewhat predict- 
able regions of 2- and 3-dimensional feature space. 
The overall classification accuracy of Steel Creek 
delta study area was 83% and was assessed by 
comparing the remote sensing derived thematic 
map with 1325 linear meters of transects sampled 
in situ. These results suggest that high resolution 
aircraft MSS data can provide detailed vegetation 
type information for mapping both thermally af- 
fected and rejuvenating nontidal wetland in the 
South Carolina Savannah River Swamp System. 
(Author’s abstract) 

W85-03301 


EFFECTS OF CORN STALK ORIENTATION 
AND WATER CONTENT ON PASSIVE MICRO- 
WAVE SENSING OF SOIL MOISTURE, 
National Aeronautics and Space Administration, 
Greenbelt, MD. Hydrological Sciences Branch. 

P. E. O'Neill, T. J. Jackson, B. J. Blanchard, J. R. 
Wang, and W. I. Gould. 

Remote Sensing of Environment, Vol. 16, p 55-67, 
August, 1984. 6 Fig, 2 Tab, 16 Ref. 


Descriptors: *Remote sensing, *Microwaves, 
*Corn, *Plant water content, *Soil water, Canopy 
structure, Dielectric properties, Vegetation. 


A field experiment was conducted utilizing artifi- 
cial arrangements of plant omens during the 
summer of 1982 to examine the effects of corn 
canopy structure and plant water content on 
microwave emission. Truck-mounted microwave 
radiometers at C (5 GHz) and L (1.4 GHz) band 
sensed vertically and horizontally polarized radi- 
ation concurrent with ground observations of soil 
moisture and vegetation parameters. Results indi- 
cate that the orientation of cut stalks and the 
distribution of their dielectric properties through 
the canopy layer can influence the microwave 
emission measured from a vegetation/soil scene. 
The magnitude of this effect varies with polariza- 
tion and frequency and with the amount of water 
in the plant, disappearing at low levels of vegeta- 
tion water content. Although many of the canopy 
structures and orientations studied in this experi- 
ment are somewhat artificial, they serve to im- 
prove our understanding of microwave energy 
interactions within a vegetation canopy and to aid 
in the development of appropriate physically based 
vegetation models. 

W85-03302 


VERSATILE DIRECTIONAL REFLECTANCE 

MODEL FOR NATURAL WATER BODIES, 

SUBMERGED OBJECTS, AND MOIST BEACH 

Ss 

Environmental Research Inst. of Michigan, Ann 
é. 

G. H. Suits. 

Remote Sensing of Environment, Vol. 16, p 143- 

156, October, 1984. 3 Fig, 15 Ref. 


Descriptors: ‘*Reflectance, *Remote sensing, 
*Beaches, *Surface water, Secchi disks, Optical 
properties, Turbidity, Suspended solids, Aquatic 
plants, Sand. 


A reflectance model that represents the logical 
causal connection between the optical properties of 
the identifiable components of an ensemble, such as 
a water body or beach sand, and the spectral 
reflectance of that ensemble can be used for a 
number of important remote sensing applications 
without resorting to extensive field measurements. 
A directional reflectance model is derived with the 
Duntley equations providing the estimated illumi- 
nation below the surface. The scattering phase 
functions utilize the ‘model equivalent’ Lambertian 
panel approximation for each scattering species. 
The model exhibits the property of optical reci- 
procity and offers consistent procedures for calcu- 
lating directional reflectance of turbid water bodies 
of any depth, particulate content, and bottom 
vegetation cover, as well as the apparent reflec- 
tance of an isolated submerged object, such as a 
Secchi disc. Moist beach sands are modeled as a 
highly turbid water body by considering the sand 
grains to be suspensoids that are so dense that they 
rest upon each other and occupy a major fraction 
of the volume. Air voids between sand grains are 
considered to be a new species of scattering su- 
spensoids. The model allows, as a natural exten- 
sion, the computation of Secchi disc depths that 
wD” related to remotely sensed data. (Moore- 
W85-03303 


INTAKES AS SAMPLING LOCATIONS FOR 
INVESTIGATING LONG-TERM TRENDS IN 
ZOOPLANKTON POPULATIONS, 

Michigan Univ., Ann Arbor. Great Lakes Re- 
search Div. 

M. S. Evans, and L. E. Flath. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 41, No. 10, p 1513-1518, October, 1984. 
Fig, 1 Tab, 12 Ref. 


Descriptors: *Zooplankton, *Intakes, *Power- 
plants, *Sampling, *Lake Michigan, Entrainment, 
Crustaceans, Sediment-water interface, Copepods, 
Cladocerans, Cooling water. 


Sampling from a limited number of representative, 
fixed locations such as water intakes is a method 


for investigating long-term trends of a water body. 
The representativeness of a power plant intake as a 
sampling location for investigating long-term 
trends in ere populations was investigated 
at the Donald C. Cook Nuclear Plant. Cooling 
water is drawn through three intake pipes located 
approximately at the 7.3-m depth contour. Water 
enters a large intake forebay. Samples in the intake 
forebay were collected from a depth of 5.5 m. The 
intake and the inshore region (southeastern Lake 
Michigan) were sampled within a matter of days 
on 54 occasions between April 1975 and Novem- 
ber 1981. Intake population estimates were signifi- 
cantly correlated with inshore region population 
estimates for all 26 zooplankton taxa categories 
analyzed. Differences in abundances in intake and 
inshore region samples were not significant for 
most euplanktonic taxa. The plant apparently en- 
trained water and microcrustaceans from the sedi- 
ment-water interface. Because vertically hauled 
plankton nets do not effectively a met opel 1 
m of the water column, intake samplin; 
vide a more accurate representation 0} - vo 
region copepod and cladoceran community struc- 
ture than traditionally employed methods for in- 
shore region sampling. Intake sampling provides 
the opportunity to sample the inshore region at 
relatively low cost and during time periods (espe- 
cially winter) when inclement weather prevents 
safe ship operation. (Moore-IVI) 
W85-03311 


AERIAL PHOTOGRAPHY FOR CONSERVA- 
TION INFORMATION AND EDUCATION, 
California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

W. E. Wildman. 

Journal of Soil and Water Conservation, Vol. 35, 
No. 9, September/October, p 297-299, 1984. 4 Fig. 


Descriptors: *California, *San Joaquin Valley, 
*Sacramento Valley, *Aerial photography, *Water 
conservation, *Education, Water pollution control, 
Soil conservation, Flood control, Erosion, Soil 
erosion. 


The use of aerial photography in several areas 
dealing with water supply and flood control is 
delineated. During the drought years from 1975 to 
1977 in California, aerial photographs of 19 reser- 
voirs around the Sacramento and San Joaquin Val- 
leys were used to educate the water consumers to 
the fact that there was indeed a problem. Aerial 
photographs are also taken to obtain views of flood 
control systems and check on potential problems 
or breaks. Soil erosion, while not a major problem 
in California, can be shown in aerial photographs 
of sandy soils blowing in local areas. The light 
colored, windblown sand contrasts with the darker 
soil onto which it drifts. Pollution of various kinds 
is readily seen in these photographs. (Baker-IVI) 
W85-03353 


ELECTRONIC TRANSDUCER FOR CONTINU- 
OUS WATER LEVEL MONITORING, 

Southern Florida Water Management District, 
West Palm Beach, FL 

T. M. MacVicar, and M. F. Walter. 

Transcations of the American Society of Agricul- 
tural Engineers, Vo!. 27, No. 1, p 105-109, Janu- 
ary/February, 1984. 7 Fig, 9 Ref. 


Descriptors: *Water level, *Monitoring, *Trans- 
ducers, *Piezometers, Measuring instruments, 
Water supply, Water management, Water re- 
sources development, Soil water, Groundwater. 


The trend of recent hydrologic research has been 
to increase the detail of physical observations 
while reducing the spatial extent of the system 
being studied. This increase in the volume of data, 
together with the corresponding decrease in the 
separation between data sources, has encouraged 
the use of centrally located data acquisition sys- 
tems. The lack of suitable sensing devices has 
severely limited the application of modern data 

ing techniques to field research in hydrology. 
A simple but reliable instrument for monitoring the 
underground water surface position was devel- 
oped. The results of the field test of the transducer 





indicate that it can be used as a reliable means of 
obtaining piezometric data where the support in- 
strumentation is available. The total cost of the 
circuit, probe, insulation and moisture protective 
coating is less than $20. The lower cost of the 
device, its simple design, ease of fabrication, and 
low maintenance requirements represent significant 
improvements over piezometric instrumentation 
which has been used in the past. There are certain 
limiting characteristics which must be understood 
before the transducer is recommended for specific 
San (Baker-IVI) 
5-03371 


NEUTRON METER CALIBRATION 
ERROR CONTROL, 

Agricultural Research Service, Temple, TX. 
For primary bibliographic entry see Field 2G. 
W85-03375 


AND 


DOUBLE-BUBBLERS COUPLED WITH PRES- 
SURE TRANSDUCERS FOR WATER LEVEL 
SENSING, 

Agricultural Research Service, Phoenix, AZ. 
Water Conservation Lab. 

A. R. Dedrick, and A. J. Clemmens. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 27, No. 3, p 779-783, May/ 
June, 1984. 5 Fig, 3 Tab, 7 Ref. 


Descriptors: *Water level, *Measuring instru- 
ments, *Pressure transducers, *Doubler-bubblers, 
Weirs, Flumes, Irrigation canals, Transducers. 


The use of bubblers coupled with pressure trans- 
ducers to sense water level are analyzed. Since 
pressure transducer response is affected by envi- 
ronmental factors as well as repeated use, transduc- 
er output generally requires adjustments based on 
certain known conditions. The use of a single 
bubbler, two bubblers (one at a reference pressure 
head and one at the pressure head to be measured), 
and a new procedure, based on a pressure differen- 
tial, were analyzed. Transducer adjustments for 
gain and offset changes can be made depending on 
the bubbler configuration. The concept of measur- 
ing the pressure from two bubblers a known verti- 
cal distance apart and referencing these readings to 
that measured at atmospheric pressure was intro- 
duced. The head detection accuracy of the double- 
bubbler when using an inexpensive, nontempera- 
ture compensated transducer, was 1 mm when 
temperature ranged from 10 to 49 C. Accuracy is 
independent of the transducer since the system is 
recalibrated each time a set of readings is taken. 
The procedure depends on a linear transducer re- 
sponse to pressure head. The system requires an air 
supply, a means of flow control to each bubbler, 
and a technique for switching the pressure lines. 
Switching and subsequent recording or calculating 
can be done either manually or automatically. 
(Baker-IVI) 

W85-03385 


PORTABLE RBC FLUMES FOR FURROWS 
AND EARTHEN 


D CHANNELS, 
Agricultural Research Service, 
Water Conservation Lab. 

A. J. Clemmens, M. G. Bos, and J. A. Replogle. 

Transactions of the ASAE, Vol. 27, No. 4, p 1016- 

Ley and 1026, July/August, 1984. 5 Fig, 3 Tab, 11 
ef. 


Phoenix, AZ. 


Descriptors: ‘*Flumes, *Furrows, *Channels, 
Rating flumes, Canals, Irrigation canals, Head loss. 


A new style of portable flow-measuring flume has 
been designed for furrows and unlined channels. 
These flumes are relatively easy to install and 
operate. Sensitivity to leveling has been decreased 
by placing the stilling well near the flume throat. 
They are long-throated flumes and require very 
little head loss for satisfactory operation. They are 
simple to construct since they consist of a short 
trapezoidal section with a contraction inserted in 
the flume bottom. Rating tables are provided for 
several standard sizes with capacities ranging from 
1.5 to 50 L/s (0.05 to 1.8 cu ft/s). (Author’s 
abstract) 

W85-03393 


LANDSAT CLASSIFICATION OF THE HY- 
DROLITTORAL AREAS OF THE BAY OF LI- 
MINKA (GULF OF BOTHNIA, FINLAND), 

Oulu Univ. (Finland). Dept. of Astronomy. 

J. Raitala, J. Siira, and H. Arkimaa. 

Aquilo, Vol. 20, p 14-23, 1984. 7 Fig, 7 Ref. 


Descriptors: *Satellite technology, *Littoral zone, 

*Bay of Liminka, *Finland, *Gulf of Bothnia, 

a sensing, Mapping, Vegetation, 
t. 


The use of Landsat satellite imagery is studied in 
the hydrolittoral areas of the Bay of Liminka. All 
the water areas larger than 0.5 hectares were easily 
identifiable thereby permitting an accurate estima- 
tion of the extent of different hydrolittoral area 
types. It is possible to detect spectral differences 
between water areas relatively free of vegetation 
and those containing extensive vegetation. This 
data could theoretically permit an estimation of 
temporal variations in the littoral areas and their 
development on every 18th day. In selected cases 
such information could be used to assist in making 
regional planning decisions. Both scientific investi- 
gation and planning of water areas for recreational 
and residential use and as a source of livelihood or 
as a dumping place all require accurate base infor- 
mation about water areas in the form of orientation 
and classification maps, and such information can 
in principle, be obtained most readily by using 
Landsat data and the computer aided analysis of 
same. The exact pragmatic nature of the Landsat 
studies depends on the future development of 
Landsat analysis. (Baker-IV1) 

W85-03491 


COMPARATIVE UTILITY OF MICROWAVE 
AND SHORTWAVE SATELLITE DATA FOR 
rae CHARTING OF SNOW 


VER, 
Lamont-Doherty Geological Observatory, Pali- 


sades, NY. 

D. Robinson, K. Kunzi, G. Kukla, and H. Rott. 
Nature, Vol. 312, No. 29, p 434-435, November, 
1984. 2 Fig, 1 Tab, 16 Ref. 


Descriptors: *Microwaves, *Remote sensing, 
*Snow cover, *Shortwave imaging, Satellite tech- 
nology, Scanning Multichannel Microwave Radi- 
ometer, Hydrology, Climatology, Nimbus-7. 


Charting snow cover by shortwave imaging re- 
quires visual analysis which is complicated by 
cloud coverage and poor surface illumination. 
Microwaves, however, being almost unaffected by 
clouds and independent of solar illumination, are 
potentially useful for monitoring the extent and 
variation in snow cover, in climatological and hy- 
drological studies. Data from spaceborne passive 
microwave sersors have previously been used to 
chart regional overland snow cover; but charting 
hemispherical snow coverage was not feasible until 
high spatial resolution and multiple channels were 
combined in the Scanning Multichannel Micro- 
wave Radiometer (SMMR) launched in 1978 on 
the Nimbus-7 satellite. SMMR data was compared 
with shortwave images obtained over Asia to justi- 
fy further use of microwave sensors in automated 
charting of seasonal snow cover under all weather 
conditions. Agreement between the two methods is 
found in approximately 75% of the tested grid 
points. (Author’s abstract) 

W85-03492 


AUTOMATION OF THE MEASUREMENT OF 
CHLORIDES IN NATURAL AND 
WASTEWATERS (DIE AUTOMATISIERUNG 
DER MESSUNG VON CHLORIDEN IN NA- 
TURLICHEN WASSERN UND IN ABWAS- 
SERN), 

Vsesoyuznyi Nauchno-Issledovatel’skii Inst. Vo- 
dosnabzheniya, Kanalizatsii, Gidrotekhnicheskikh 
Sooruzhenii i Inzhenernoi Gidrogeologii, Moscow 
(USSR). 

S. W. Antonow, and I. A. Ostrowerch. 
Wasserwirtschaft-Wassertechnik, Vol. 33, No. 9, p 
313-314, September, 1983. 1 Fig. 


Descriptors: *Chlorides, *Automation, *Chemical 
analysis, Ion-selective electrodes, Measuring in- 


RESOURCES DATA—Field 7 


Data Acquisition—Group 7B 


struments, Laboratory equipment, Water analysis, 
Wastewater analysis. 


The Chloridomer ACHP-205 device has been de- 
veloped in the USSR for the continuous measure- 
ment and recording of the chloride concentration 
in natural and wastewaters. It can be used in any 
such water that does not contain impurities that 
would affect its ion-selective electrodes. The 
device is installed in one casing and is composed of 
four units: the hydraulic unit for measuring the 
physical parameters of the water to be analyzed 
(temperature, pressure, flow speed), which must 
allow determination of the chlorine-ion activity by 
means of an electrode system (an ion-selective 
measurement electrode and a silver chloride refer- 
ence electrode); the control unit; the measurement 
converter, which transforms the electrode system 
into a unified DC output signal; and the recording 
unit, which reads off the chloride concentration on 
a strip chart. The instrument additional 
output signals of 0-10 and 0-100 mV that allow 
additional recorders. Tests were conducted at 
three chemical plants, which demonstrated that the 
ACHP-205 can be used in the presence of the most 
harmful ions, HC13(-), SO4(2-), and CO3(2-) even 
when their concentration is 300 times greater than 
normal; in the presence of NO3(-) at 20 times 
normal concentration; and with oxidizing agents 
present. The device’s measurement range is 20- 
1,500 mg/I chloride. (Author’s abstract) 
W85-03534 


AIRBORNE REMOTE SENSING FOR FRESH- 
WATER AND ESTUARINE MONITORING, 
Freshwater Biological Association, Ambleside 
(England). 

J. Hilton. 

Water Research, Vol. 18, No. 10, p 1195-1223, 
1984. 14 Fig, 2 Tab, 87 Ref. 


Descriptors: *Remote sensing, *Water quality con- 
trol, *Estuaries, *Monitoring, Aerial photography, 
Water quality, Aquatic life, Water pollution, 
Lakes, Rivers, Land use, Limnology. 


A state of the art review of remote sensing hard- 
ware and parameters which can be measured by 
airborne remote sensing techniques in the aquatic 
environment is presented. The range of determin- 
ands which can be measured and the scale of cover 
available using remote sensing techniques means 
that it is now possible to gain a great deal of 
information on water bodies (standing water or 
estuaries). The great strength of these techniques is 
in their synoptic abilities and cost effectiveness. 
Their potential, particularly in conjunction with 
traditional techniques, is enormous and the newer 
range of sensors, e.g., lidar and spectroradiometers, 
promise enormous benefits to both research and 
monitoring and surveillance. Measurable param- 
eters in the remote sensing of water quality include 
macrophyte surveys, fish counting, redd counting, 
turbidity, algal distribution, algal speciation, algal 
productivity, suspended solids, water color, troph- 
ic state or level of eutrophication, dissolved 
oxygen, pH, salinity, spectral signatures, oil slick 
detection and thickness estimates, dissolved organ- 
ic pollutants, temperature, water surface wind 
speed and direction, wave height, spectral frequen- 
cy, wave length and direction, water surface 
height, water movement and circulation, bathyme- 
try, lake identification, area and volume change 
measurements, river channel delineation and ero- 
sion assessment, diffuse sources and land use, and 
water pollution integrated studies. (Baker-IVI) 
W85-03538 


PE-PVC-SUCTION CUP IN SANDWICH CON- 
STRUCTION FOR TAKING SEEPAGE WATER 
SAMPLES, (EINE KUNSTSTOFF-SAUGKERZE 
IN SANDWICHBAUWEISE ZUR GEWINNUNG 
VON SICKERWASSERPROBEN), 

Technische Univ. Muenchen (Germany, F.R.). 
Lehrstuhl fuer Hydrogeologie und Hydrochemie. 
B. Merkel, and R. Promper. 

Zeitschrift fur Wasser und Abwasser Forschung, 
Vol. 17, No. 5, p 204-205, October, 1984. 1 Fig, 7 
Ref. 
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Descriptors: *Unsaturated zone, *Sampling 
ment, *Suction cups, *Seepage, Soil water, 
sampling. 


ater 


Water samples can be taken from the unsaturated 
zone either from soil samples or with the help of 
lysimeters or suction cups. The material suction 
cups are built from has a large influence on the 
sample water quality. Using two different porous 
plastic ials in a sandwich seems to be a 


com: between chemical and hydraulic 
oe *s abstract) 
W85-03592 


7C, Evaluation, Processing and 
Publication 


ELECTRONIC DP APPLICATIONS IN THE 
SAALE-WERRA WATER DISTRICT (DIE AN- 
Lay DER WASSER- 


SAALE- 
Wasserwirtschaftsdirektion Saale-Werra, Halle 
(German D.R.). 


R. Schwalenberg. 
Wasserwirtschaft-Wassertechnik, Vol. 33, No. 6, p 
193-194, June, 1983. 


: *Saale-Werra Water District, *Ger- 
many (Democratic Republic), *Data processing, 

Microcomputers, Computers, Manage- 
ment planning. 


Current electronic data processing (dp) applica- 
tions in the Saale-Werra (German mag, (co) oe Re- 
public) water district include long-term planning 
and control of the water supply; scientific and 
technological preliminary studies in the catchment 
area; forecasting and operative control; manage- 
ment, planning, and accounting; and mathemati- 
cal/statistical analyses. The district uses a third 
generation minicomputer system (KRS 4200) with 
maximal configuration (16-K-word main memory 
supplemented by 4 98,304-word magnetic drum 
storage units and 4 360-m-long, 11-M byte magnet- 
ic tape units; 2 tape readers (1,000 and 200 charac- 
=a 2 aioe punchers (each 50 characters/sec); 
and 2 ‘sec line printers). According 
to the "98h 1985 five-year plan’s directive on ra- 
tional water use, dp applications and development 
should concentrate on water > develop- 
ment planning, increasing availability of the water 
supply, operative and long-range analys's of water 
resources by increased use of microelectronics, 
a water pollution control, and reducing 
raw-materials and energy usage. The 
plan also calls for gradual implementation of the 
ASU automatic system for management improve- 
ment in the water industry. Near the end of the 
five-year - time period, a microcomputer 
system eplace the KRS 4200 (the robotron K 
1630 with 128'K-word main memory). This system 
allows more ag ory dp tasks to be performed; a 
parallel printer and additional storage can be 
added. (Gish-1V1) 
W85-03517 


MINICOMPUTER PROGRAM FOR WATER- 
LEVEL CALCULATION AND FORECASTING 
Eton Econ BeswEeN 
EISENHUTTENSTADT AND KIETZ 
RECHNERPROG 

STANDSBERECHNUN 

UND DESSEN ERPROBUNG AM ODER- 


ABSCHNITT EISENHUTTENSTADT-KIETZ), 
Technische Univ., Dresden (German D.R.). Sek- 
tion Wasserwesen. 

aoe bibliographic entry see Field 2E. 


CALCULATION OF AREAL inte tl 
IENTATIVENESS 


GSMEB) 
Meteorologischer Dienst der DDR, Berlin. Fors- 
chungsinstitut fuer Hydrometeorologie. 


For primary bibliographic entry see Field 2B. 
W85-03519 ws 


8. ENGINEERING WORKS 
8A. Structures 


DESIGN OF RESERVOIR BASINS IN FLAT 
S WITH SPECIAL CO 


Bayerisches Staatsministerium 
ga F.R.). Oberstem Baubehoerde. 


Vol. 74, No. 3, p 103-108, 


‘asserwirtschaft, 
March, 1984. 8 Fig, 3 Ref. 


Descriptors: *Reservoirs, *Altmuhl, *Brombach, 
*Germany (Federal Republic), *Valleys, Design 

criteria, , Environmental effects, Recrea- 
tion, Landscaping, Aesthetics. 


The location of the reservoir basin is in many cases 
predetermined by nature, particularly in mountain 

areas. When dams are constructed in flat valleys, 
the location of the basin can be based upon ecolog. 
ical considerations. By the construction of —_ 
reservoir basins in the flat valleys of Upper Alt- 
muhl and Brombach a landscape is to be modeled 
in a way that provides rich living conditions for 
numerous species of animals and plants. It will also 
be used for various recreation activities. The 
design accomplishing these requirements is illus- 
trated. Planning and construction for reservoirs in 
flat valleys can make multipurpose, environment- 
friendly configurations possible. (Moore-IVI) 
W85-03249 


IDEAS REGARDING THE RENOVATION/ 
RESTORATION OF OLD DAMS (UBERLE- 
pat ZUR SANIERUNG ALTER TAL- 


ERREN), 
Nordrhein-Westfaelen Ministerium fuer Ernaeh- 
rung, Landwirtschaft und Forsten, Duesseldorf 
(Germany, F.R.). 


A. Spillner. 
Wasserwirtschaft, Vol. 74, No. 3, p 122-126, 
March, 1984. 6 Fig, 5 Ref. 


Descriptors: *Dam restoration, *Safety, Dam sta- 
bility, Design criteria, Evaluation. 


A great number of dams have been in continuous 
operation for many decades. It is for the sake of 
well-being of the public to determine systematical- 
ly the need for renovation/restoration of old dams, 
to establish a check-list and to work out possible 
alternatives for the proposed works; and at the 
same time to assess the advantages and disadvan- 
tages of such works, in order to safeguard for the 
future the manifold utilization of these dams. (Au- 
thor’s abstract) 

W85-03253 


PRACTICABILITY OF DAM REHABILITA- 
(PRAKTISCHE M UND 


Lahmeyer International G.m.b.H., Frankfurt-am- 
Main (Germany, F.R.). 
H.-P. Keitel. 
Wasserwirtschaft, Vol. 74, No. 3, p 127-131, 
March, 1984. 6 Fig. 

Descriptors: *Dam rehabilitation, *Algeria, *Bou 
Hanifa. Dam, *Fergoug Reservoir, Dam safety, 
Dam construction, Gates, Reservoir silting, Rock- 
slides, Developing countries. 


The rehabilitation of existing dams is gaining in 
importance compared with the construction of 
new dams. Rehabilitation is distinct from modern- 
ization in that it is performed for reasons of safety, 
not economy, and is a cure for a problem. Two 
dams in northwest Algeria were rehabilitated. At 
the Bou Hanifa rock-wall dam (constructed like a 
dry stone wall), both the flood-control facility and 
the bottom outlet were rehabilitated. It was not 
possible to lower the reservoir water level, so 


rehabilitation of the flood-control gates was con- 
ducted in two —- a temporary solution, in 
which 10 of the 16 gates were permanently shut 
and the remaining 6, which are evenly distributed 
along the weir, received new oil-driven hydraulic 
cylinders; and a permanent solution, in which two 
piers will be installed to divide the weir into thirds 

and the 16 gates will be replaced by 3 fishbelly 
gates. A rockslide from the left shoulder of the 
dam into the reservoir was stabilized by shoring 
the rockslide up with limestone fill, and raising the 
reservoir sole by 22 m, necessitating a lengthening 
of the bottom outlet. At the Fergoug reservoir, 
— resulted in a reduction in in eapacty from the 
17 million cu m to 3 ion cu m. Ten 
ion cu m of silt will be removed by two suction 
dredgers and the volume of water required for silt 
will be limited to 1.5 times the silt 

volume. Some of this water ma 
future through downstream 


tions. (Gish- 
W85-03254 


RECONSTRUCTION OF BITUMINOUS SLOPE 
LININGS AT DAMS AND PUMPED-STORAGE 
RESERVOIRS (REGENERIERUNG VON AS- 
PHALTAUBENDICHTUNGEN BEI STAUDAM- 
MEN UND PUMPSPEICHERBECKEN), 

Strabag Bau-A.G., Cologne (Germany, F.R.). 

W. Haug. 
Wasserwirtschaft, Vol. 
March, 1984. 6 Fig. 


Descriptors: *Dam_ reconstruction, *Bitumen, 
*Linings, Oxidation, Solar radiation, Mastic, Bitu- 
minous concrete, Pumped storage, Reservoirs, 


74, No. 3, p 132-136, 


The cause and manifestations of aging in bitumi- 
nous slope linings at pumped storage reservoirs are 
discussed together with methods of reconstructing 
the linings. The most important influences on aging 
are air (oxidation of bitumen) and sunlight, w 
exerts a catalytic effect. This means that aging 
effects are seen almost exclusively above the water 
surface; they usually occur after 20-30 yr of use. 
The mastic as the uppermost is the first to show 
signs of aging and becomes brittle after 10-15 yr; 
this does not compromise the sealing effect of the 
bituminous lining. All tears in the lining except 
shear tears begin at the surface and only penetrate 
to a limited depth, which is dependent on the type 
of lining construction, the proportion of bitumen in 
bituminous concrete, and aging characteristics of 
the bitumen. Almost all bituminous linings are fully 
functional after 30 yr of use, but increasing mainte- 
nance and ri costs eventually make reconstruc- 
tion the sensible solution. Because aging is evident 
at the surface, cheap cosmetic measures using inex- 
perienced workers are sometimes attempted, but in 
order to be effective, reconstruction requires care- 
ful work and experienced personnel. Reconstruc- 
tion is achieved by cutting off the mastic and lining 
layers to a depth that guarantees homogeneity for 
the new layer of lining. The new layer should have 
an effective thickness of 6 cm; in order to cover 
the smoothing out of rough spots, about 200 kg/sq 
m material is required. (Gish-IVI) 

W85-03255 


INTERACTION BETWEEN AN ARCH DAM 
AND ITS FOUNDATION (WECHSELWIR- 
KUNG ZWISCHEN STAUMAUER UND UN- 
TERGRUND), 

Technische Hochschule Aachen (Germany, F.R.). 
Lehrstuhl und Inst. fuer Grundbau, Bodenme- 
chanik, Felsmechanik und Verkehrswasserbau. 

W. Wittke, and K. Gell. 

Wasserwirtschaft, Vol. 74, No. 3, p 137-141, 
March, 1984. 10 Fig, 6 Ref. 


Descriptors: *Dam stability, *Dam foundations, 
*Arch dams, Rock mechanics, Permeability, Geo- 
logic fractures, Seepage, Foundations. 


Based on a model for the mechanical behavior and 
the permeability of jointed rock the concept of 





pr emenncertert © genes arg > hachwahar 
pe pew ly means Oo! 
two examples nuaane caring into account 
Se cosets taneals anaete dak ean eter 
dation the forces due to seepage throu, 
mass cannot be neglected. In a case it is 
necessary to set the values for the subsoil standard 
rock mechanics based on previously studies. In the 
aed = ga pp gang ergy geal nec eglbotoen 
carried out that in most cases represent ¢ 
expenditure. Therefore is is important b that sensteuh 
on the rock mechanics of a site be available and 
that one takes this information into account in dam 
ery | analysis. (Moore-IVI) 
W85-03256 


the rock 


BASE OF CONCRETE DAMS - LOADING AND 
DESIGN (DIE GRUNDUNGSFUGE VON STAU- 
UUERN - BEANSPRUCHUNG UND KON- 
ingenieur “or Kupfer, Munich (German 
uro upfer, Munic! A 
D. Lines. 
Wasserwirtschaft, Vol. 74, 
March, 1984. 10 Fig, 7 Ref. 
Dees *Concrete dams, *Dam foundations, 


a ane criteria, Grouting curtain, 
Dam safety, Stress. 


No. 3, p 142-146, 


The forces and their distribution — on) the ree 


of concrete dams are dem /oendation 
of Coke lees system foundation. pan per 
on the dam and on the 
rock ae tobe con . The base of a dam has to 
pay tages peti te y egg 
transmitted. Tension stresses which may cause un- 
intentional cracks can be avoided by artificial 
joints. The location and the connection of the 
grouting curtain with the dam are important fac- 
tors of the dam’s safety. (Author’s abstract) 
W85-03257 


DESIGN BASES OF THE ARCH DAM ZIL- 

LERGRUNDL’ (GRUNDLAGEN FUR DEN 

ENTWURF DER BOGENSTAUMAUER ZIL- 

LERGRUNDL), 

Tauernkraftwerke A.G., Salzburg (Austria). 
idmann. 


R. Wi 
Wasserwirtschaft, Vol. 74, No. 3, p 147-152, 
March, 1984. 6 Fig, 1 Tab, 7 Ref. 


Descriptors: *Zillergrundl, *Arch dams, *Dam 
foundations, Foundation rocks, Gneiss, Dam 
design, Dam stability. 


The arch dam Zillergrundl, almost 190 m in height, 
is presently under construction. Founded on 
gneiss, the vertical tension stresses at the upstream 
dam toe depend greatly on the deformation of the 
Sevaliaaion it rock. For the purpose of securing free- 
dom from distortion irrespective of rock deforma- 
tions and without | damage to the curtain wall, 
a floor upstream of the dam and an upstream 
peripheral joint were b --ongcoar Experience gained 
during construction of the arch dams Ns Schlegeis and 
Kolnbrein was used in the design. (Author’s ab- 


stract) 
W85-03258 


RECENT INVESTIGATION METHODS FOR 
DAM FOUNDATIONS (NEUERE UNTERSU- 
CHUNGSMETHODEN FUR DIE GRUNDUNG 
VON ABSPERRBA 
Talsperren-Neubauamt 
FR). 

For primary bibliographic entry see Field 8E. 
W85-03259 


Nuernberg (Germany, 


EVIDENTIAL MONITORING OF DAMS (AUS- 
SAGEFAHIGKEIT VON KONTROLLMESSUN- 
GEN AN ABSPERRBAUWERKEN), 
Ruhrverband, Essen (Germany, F. R). 

K. H. Idel. 

Wasserwirtschaft, Vol. 74, No. 3, p 167-171, 
March, 1984. 6 Fig, 14 Ref. 


Descriptors: *Dams, *Monitoring, *Dam stability, 
Earth dams, Density, Module of elasticity, Rockfili 
dams, Concrete dams, Masonry dams. 


Periodical professional observation and well timed 
evaluation of evidential results, gives the certainty 
there is low risk for dams caused by unnoticed 
damage. With earthfill dams monitoring the earth- 

dry density, and module of elasticity is 
going to be improved and simplified. Within rock 
and concrete or masonry dams it is now possible to 
measure very small dislocations by means of elec- 
trical or mechanical sliding micrometers and to get 
more information for a Salgetaent (Author’s ab- 


stract) 
W85-03261 


ANALYSIS OF CONTROL MEASURES IN THE 
FINSTERTAL ROCKFILL DAM (ANALYSE 
DER KONTROLLMESSUNGEN IM STAU- 
DAMM FINSTERTAL), 

Tiroler Wasserkraftwerke A.G., Innsbruck (Aus- 


tria). 
H. Schwab. 

asserwirtschaft, Vol. 74, No. 3, p 172-179, 
March, 1984. 9 Fig, 10 Ref. 


Descriptors: *Rockfill dams, *Finstertal Dam, 
*Austria, *Monitoring, Dam construction, Defor- 
mation, Strain, Reservoir stages, Stress, Materials. 


The Finstertal rockfill dam (149 m in height), 
owned by the Tiroler Wasserkraftwerke Aktienge- 
sellschaft, was constructed from 1977 to 1980. Its 
comprehensive monitoring system is fitted out 
with 798 measuring points. An outline is given of 
pee Pha genre be Foneing genecens. he 
maximum storage level in the first impounding 
(autumn 1981), and at the lowest level in in 1983. 
Further, the complex stress-deformation proceed- 
ings for derivation of structural material properties 
in the plain-strain condition are analyzed. (Au- 
thor’s abstract) 
W85-03262 


NEW MAIN LOCK AND DAM KROTZEN- 
BURG (DIE NEUE MAIN-STAUSTUFE KROT- 
ZENBURG), 

Neubauabteilung fuer den unteren Main, Aschaf- 
fenburg (Austria). 
J. Mirschenz, and B. Bruc! 


k. 
Wasserwirtschaft, Vol. 74, No. 4, 203-210, April, 
1984. 6 Fig, 5 Ref. 


Descriptors: *Krotzenberg, *Germany (Federal 
Republic), *Locks, Construction, Main River, Re- 
habilitation. 


The lock at Krotzenburg is the last lock remaining 
from the first lock and dam system on the river 
Main between Offenbach and Aschaffenburg, 
which was installed in the years 1913 to 1920. Due 
to the low water depth of only 2.50 m above the 
sills, for lack of real forebays with lay-bys and 
because of the obsolete technical equipment, it 
represented a bottle-neck. The construction work 
on the new Krotzenburg lock began in May, 1979. 
The left weir was erected in the same year (1980) 
as the right weir, and at the same time the con- 
struction of the ship lock construction was begun. 
The o ig of the new lock was scheduled for the 
end of 1983. (Moore-IVI) 

W85-03264 


RESERVOIR MURG IN GAGGENAU (MURG- 
STAU GAGGENAU), 
Ingenieurburo Alwin Eppler, Dornstetten (Germa- 
ny F.R.). 
A. Eppler, J. Misselwitz, and J. Renner. 
/asserwirtschaft, Vol. 74, No. 5, p 269-272, May, 
1984. 6 Fig, 1 Ref. 


Descriptors: *Murg Reservoir, *Gaggenau, *Ger- 

ederal Republic), Urban areas, Landscap- 
ing, Urban planning, Flood control, Reservoirs, 
Low flow. 


Due to the immense widening of the Murg river- 
bed in the Gaggenau city area at low and mean 
water flow, wide areas fell dry during many 
months of the year. A solution of this problem had 
to be found in the course of the city center sanita- 
tion program. The problem was solved by building 
a dam on the Murg to create a reservoir. Along 


ENGINEERING WORKS—Field 8 
Structures—Group 8A 


with the town-planning and landscaping aspects, 
the hydraulic considerations, such as the safe dis- 
charge of the flood flows and a uniform ae 
through the reservoir were of primary importance. 
(Author’s abstract) 

W85-03268 


INFLUENCE OF GEOLOGY AND GEOTECH- 
NOLOGY ON DAM DESIGN (DER 8 ye 
VON GEOLOGIE UND G 

DEN ENTWURF VON TALP) 

Hd Wasserkraftwerke A.G., Innsbruck (Aus- 
tria 

For primary bibliographic entry see Field 8E. 
W85-03269 


LANDSCAPE DESIGN HELPS SELL INNOVA- 
TIVE WASTEWATER EFFLUENT DISPOSAL 
SYSTEM, 
For primary bibliographic entry see Field 5D. 
W85-03275 


SWAN LAKE: A SMALL HYDRO SCHEME 
IR KETCHIKAN 


FO y 

Beck (R.W.) and Associates, Seattle, WA. 

G. Mekuria. 

International Water Power and Dam Construction, 
= 36, No. 10, p 16-81, October, 1984. 7 Fig, 2 


Descriptors: *Hydroelectric plants, *Alaska, 
*Ketchikan, *Swan Lake, Design criteria, Plan- 
ning, Water management, Arch dams, Electrical 
transmission. 


A 22.5 MW Swan Lake hydro project in southeast 
Alaska went on line in February 1984, ending the 
City of Ketchikan’s dependency on non-renewable 
fossil-fuel for base load energy. Project features 
described include the elliptical arch dam, power- 
house, power conduit, switchyard, and 115 kV 
transmission line. The project is located in a heavi- 
ly forested, mountainous area, and includes a 53 m 
high double curvature elliptical thin arch dam, a 
reservoir impounded by the dam 1.2 km from the 
natural outlet of the lake; a 701 m long power 
conduit excavated entirely in rock; a power intake 
structure located upstream of the dam; a conven- 
tional surface powerhouse containing two 11.25 
MW hydro generating units; a Supervisory Con- 
trol and Data Acquisition system; a microwave 
communication network; a 115 kV overland trans- 
mission line extending 50 km to the substation in 
Ketchikan; and maintenance personnal accommo- 
dation and port facilities. (Baker-IVI) 

W85-03324 


CAPACITY AND TYPE OF UNITS FOR SMALL 
RUN-OF-RIVER PLANTS, 

Padua Univ. (Italy). Ist. di Idraulica. 

L. Da Deppo, C. Datei, V. Firoetto, and A. 
Rinaldo. 

International Water Power and Dam Construction, 
Vol. 36, No. 11, p 33-38, October, 1984. 3 Fig, 3 
Tab, 17 Ref. 


Descriptors: *Design criteria, *Hydroelectric 
plants, Water resources development, Evaluation, 
Optimization, Planning, Turbines, Hydraulic 
equipment, Electrical equipment. 


A design criterion is poet for selecting the 
capacity and number of units for small run-of-river 
hydro plants. Attention is focused on the critical 
discussions about the validity of efforts applied to 
optimization studies for the design of such plants 
with reference to some reservations found in the 
— Possible waste of resources is established 
.7 plying the proposed approach and consider- 

e relevant literature. An analysis was made of 

pe plants, with a broad range of features of 
hydraulic and electric machinery. The first plant, 
characterized by a lower head, consists of Kaplan 
turbines with double regulation. The main feature 
of the design is the high efficiency shown even at 
low discharges as a fraction of the maximum dis- 
charge. The second plant, characterized by a 
higher head, consists of vertical or horizontal 
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pean turbines tee adj 
of e 

charge, as a fraction of nominal tag is ex ioited 

for sa faction of nominal flow, exploited 

for still important flow rates. Four discharge dura- 

tion curves, qualifying important hydrological re- 

gimes, have been used for design of capacity and 

of units. (Baker-IVI) 
85-03327 


justable es bs 


REMEDIAL MEASURES FOR DEBRIS FLOWS 
AT THE AGASSIZ MOUNTAIN INSTITUTION, 
BRITISH COLUMBIA, 

Piteau (D.R.) and Associates Ltd., Vancouver 
(British Columbia). 

For primary bibliographic entry see Field 2J. 
W85-03426 


PIEZOMETER-FRICTION CONE INVESTIGA- 
TION AT A TAILINGS DAM, 
British Columbia Univ., Vancouver. Dept. of Civil 


RG. Campa P. K. Robertson, D. Gillespie, 


and E. J. 
Canadian Geotechnical Journal, Vol. 21, No. 3, p 
551-562, August, 1984. 8 Fig, 1 Tab, 10 Ref. 


: *Piezometers, *Friction cones, *Tail- 
ings dams, *Dam construction, *Brenda Mines, 
*Peachland, *British Columbia, Pore p : 
Pressure-measuring instruments, Drainage, Seep- 
age. 


Static piezometer-friction cone penetration tests 
(CPT) were carried out at the tailings dam at 
Brenda Mines, Peachland, British Columbia, to 
evaluate soil characteristics and pore pressure con- 
ditions in the dam and on the beach. The valley in 
which the tailings dam and tailings pond are situat- 
ed has a steep ient and is relatively narrow, 
requiring a high dam to provide the necessary 
storage volume. The dam will have an ultimate 
crest length of approximately 2000 m, a maximum 
base width of approximately 550 m, and a maxi- 
mum height above the downstream toe of about 
167 m. Several types of electric quasistatic cones 
were pushed to depths of 40-70 m at various loca- 
tions in the dam and on the beach. The cones used 
included both the Fugro electric friction cone and 
cone, and a University of Britis'. Co- 
bia designed piezometer-friction cone. These 
tests represent a part of the overall geotechnical 
investigation to assess the suitability of the pro- 
posed embankment design for a final height of 167 
m. No pore water pressures in excess of hydrostat- 
ic were observed in any of the soundings. eae. 
ments of equilibrium pore water pressures with 
depth at three locations on the beach allowed a 
clear picture to be developed of the pore pressure 
gradients within the dam. All the CPT soundings 
in the beach area indicated a downward gradient 
= almost constant equilibrium water pressure 
. This high downward gradient is indic- 
bn of the effectiveness of the drainage facilities 
in the dam and has signifcantly contributed to the 
—s high bearing of the slimes owing to 
ective stress. Ice was encountered 
within th the beach area. Other problems and experi- 
ences concerning quasistatic cone logging for a 
tailings dam are also discussed. (Collier-IVI) 
W85-03428 





UNCONVENTIONAL CONCEPTS FOR DYKES 
AND DAMS ON SOFT CLAY FOUNDATION, 
Norges Geotekniske Inst., Oslo. 

O. Eide, S. Lacasse, B. Kjaernsli, and P. S. 


Hafskjold. 
Canadian Geotechnical Journal, Vol. 21, No. 3, p 
581-586, August, 1984. 9 Fig, 8 Ref. 


Descriptors: *Dykes, *Dams, *Dam ane, 
*Clays, Buttress dams, Embankments, Piles. 


As an alternative to a stage-construction embank- 
ment dyke equipped with vertical drains, two but- 
tress-type concrete dams are proposed for deep, 
soft clay deposits where the building of embank- 
ment dykes would involve serious difficulties and 
sizable expenditures. These concepts avoid the 
loading of the soft clay deposit with high embank- 


ments and thus reduce problems of stability and 
settlement. High em! tt dykes may not be 
feasible in the case of sloping ground, even gently 
. because of the lack of stability in a flake-type 
. The ange He of the proposed concept 
the absence of soil improvement measures, 
om construction time, and reduced settlements. 
Specific drawbacks relate to the lack of experience 
with butiress-type dams on soft clay foundations. 
(Author’s abstract) 
W85-03429 


WEHR KEHL/STRASSB' 
TENPOLDER DES RHEINS BEI ALTEN- 


HEIM), 
PR) und Schiffahrtsamt Freiburg (Germany, 
For aE oy bibliographic entry see Field 4A. 


PUMPING STORAGE SCHEME GRAND’MAI- 
SON (FRANCE) EICHERANLAGE 
G IN (FRANKREICH)), 

G. Scheuch. 


Wasserwirtschaft, Vol. 74, No. 7/8, p 386-388, 
July/August, 1984. 5 Fig. 


Descriptors: *France, *Pumped storage, *Grand’- 
Maison, Hydroelectric power, ydroelectric 
plants, Costs, Barrages. 


In the Dauphine Alps, a sg eee rage scheme 
is presently under construction, g an impres- 
sive combination of three separated water power 
stations. The maximum head between the upper 
and the lower storage basin is about 1000 m. 
earthfill dam with a height of 140 m has a volume 
of 12.5 million cu m and is at the same time 
representing a very unusual barrage in France. The 
total construction costs amount to about 3 billion 
French Francs. (Author’s abstract) 

W85-03442 


MULTI-PURPOSE PROJECTS FOR WATER 
STORAGE AND AQUEDUCTS IN BADEN- 
WURTTEMBERG (MEHRZWECKP! 


ROJEKTE 
FUR WASSERSPEICHERUNG UND WASSER- 
UBERLEITUNG IN BADEN-WURTTEMBERSG), 
Stuttgart Univ. (Germany, F.R.). Inst. fuer Was- 
serbau. 
J. Giesecke. 
Wasserwirtschaft, Vol. 74, No. 9, p 411-428, Sep- 
tember, 1984. 14 Fig, 5 Tab, 39 Ref. 


Descriptors: *Baden-Wurttemberg, *Germany 
(Federal Republic), *Aqueducts, Mittlerer Neckar- 
raum, Irrigation, Heated water, Rainfall distribu- 
tion, Water resources development, Storage reser- 
voirs. 


All measures with respect to water resources 
policy are based on the need of water for the 
population, for agricultural and industrial pur- 
poses; but also as protection against destructive 
effects which water may have. By means of stor- 
age, it is possible to achieve a balance in quality, 
quantity and time between water availability and 
water demand. Multi-purpose projects comprise 
various objectives. Alternatively to the storage of 
water, various types of aqueducts become neces- 
sary to transport water over large distances to 
areas with water shortage from such areas dispos- 
ing of excessive water. A number of multi-purpose 
projects with respect to the policy of water quanti- 
ty and water quality exist in Baden-Wurttemberg. 
Here, the highly industrialized so-called ‘Mittlerer 
Neckarraum’ has to be specially mentioned. In this 
area, unfavorable precipitation and discharge con- 
ditions, large quantities of wastewater, high 
demand of drinking and industrial water have to be 
dealt with as well as the disposal of waste heat 
deriving from thermal power stations and agricul- 
tural irrigation systems. (Author’s abstract) 
W85-03443 


BOTTOM AERATION TO PREVENT SPILL- 
WAY CHUTES FROM CAVITATION EROSION 


(SOHLENBELUFTUNG GEGEN KAVITATION- 
SEROSION IN SCHUSSRINNEN), 
Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Versuchsanstalt fuer Wasserbau, 
Hydrologie und Glaziologie. 

P. Volkart. 


Wasserwirtschaft, Vol. 74, No. 9, p 431-435, Sep- 
tember, 1984. 7 Fig, 19 Ref. 


Descriptors: *Cavitation, *Aeration, *Concrete, 
*Chutes, Bubbles, Construction materials, Spill- 
ways, Epoxy, Design criteria, Hydraulics. 


Cavitation erosion in chute spillways occurs when 
cavitation bubbles collapse close to the spillway 
bottom under high implosion pressure, creating 
roughness and scars in the concrete. Susceptible 
spots are the gate slot, seams, ribs, transitions from 
smooth to rough surface and shallow to sleep 
slope, and convex curves. For water flow 

on the spillway of 15-18 m/sec, the use of high- 
quality concrete is sufficient to prevent erosion; up 
to 22 m/sec, epoxy or steel coatings or steel-fiber- 
reinforced concrete can be effective. Bottom aer- 
ation is recommended for flow speeds to 35 m/sec 
and even to 50 m/sec: a ramp installed on the 
spillway lifts the stream of water, and a ventilation 
system introduces air into the cavity between the 
chute bottom and the elevated stream. The aer- 
ation area consists of a section with a compact 
lower boundary of the projectile jet (shear zone 
with speed rearrangement); a flow section, in 
which the jet is broken up from below and sprayed 
out (spray zone); and a section in which the air- 
enriched jet meets the chute bottom (mixing zone). 
Detailed planning, including model studies, should 
be performed to determine the most suitable aer- 
ation system; influencing factors are ramp geome- 
try, type of ventilation, distance the jet is project- 
ed, and cross-distribution of speed and pressure. 
Ramps fall into three categories; the slot, the de- 
flector, and the step. In practice, the preferred type 
is a combination of step and small deflector, 
though in wide chutes, a combination of all three 
types may be used. It is possible to calculate the 
specific aeration through modelling and evaluating 
published data provided that the geometry of the 
aerator and that of the air application is accounted 
for. The aerator should cover the entire width of 
the spillway. The distance between aerators de- 
pends on flow speed and amount of air introduced 
and is usually between 30 and 100 m. Further 
research is required to clarify certain physical prin- 
ciples of the procedure. (Gish-IVI) 
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Descriptors: *River Inn, *Toging-Jettinbach 
power plant, *Hydroelectric power, *History, 
*Bavaria, *Germany (Federal Republic), Canals, 
Engineering, Electric powerplants, Water re- 
sources development. 


The power station Toging-Jettenbach was built 60 
years ago, during a period of extreme economic 
difficulties. At that time it was the biggest canal 
power plant in Central Europe and a pioneer work 
in hydro engineering. After 60 years of operation 
we are looking back on a successful period, in 
whose beginnings the foundations of the industrial 
development of Southeast Bavaria were laid. (Au- 
thor’s abstract) 
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CONDITION AND RECONSTRUCTION OF 
DAMS (ZUSTAND UND REKONSTRUKTION 
VON TALSPERREN), 
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p 74-76, May 1984. 3 Fig. 


Descriptors: *Dam_ reconstruction, *Germany 
(Democratic Republic), Dam safety, Dam founda- 





tions, Concrete, Maintenance, Dam design, Cavita- 
tion, Erosion. 


The reconstruction of existing dams in the German 
Democratic Republic (GDR) is an important part 
of water- ement policy. The age structure of 
dams in the GDR, 69 built before 1920, 52 between 
1920 and 1945, largely determines the reconstruc- 
tion program since most damage is caused by 
aging. Typical damage includes softening of the 
crown, erosion of flood-control facilities and of 
concrete where water level varies, loosening and 
destruction of concrete reinforcing layers, washing 
away of joints, weathering and leaching of soluble 
building materials, formation of tears in bituminous 
slope linings, and corrosion of fittings. Causes of 
this, other than aging, include inadequate study of 
the foundation, faulty design, construction, or use 
of new materials, disregarding water quality, and 
inadequate maintenance. In the last 10 years, 
planned preventive maintenance has increased. All 
ir/reconstruction decisions are based on scien- 
ic methods and study of the foundation, the dam 
itself, and its facilities. Centralized evaluation of 
the analysis of existing conditions and coordination 
of the reconstruction program is necessary. Recon- 
structive procedures include renewal of dam drain- 
age systems using chemical processes; injection of 
concrete, cement, and ) scar for repairs and rein- 
forcement; and use of reinforcement on bottom- 
outlet pipelines to prevent cavitation. (Gish-IVI) 
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DAMS - STRESS-DEFORMATION ANALYSIS 
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p 79-84, May, 1984. bs Fig, 4 Ref. 


Descriptors: *Dam reconstruction, *Gravity dams, 
*Stress deformation, *Germany (Democratic Re- 
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A method for reconstructing masonry gravity 
dams of the type found in the Mittelgebirge, a 
mountain range in the German Democratic Repub- 
lic, includes sealing the entire upstream side of the 
dam wall with an added concrete coating 2.5-m 
thick near the crown and 6 m thick at the base 
with expansion joints every 5 or 10 m. Stress- 
deformation calculations were performed by a 
finite-element method computer program, and se- 
lected generalized investigations of stress-induced 
optical phenomena were carried out using a model 
cross-section. Tearing out the old concrete shield 
is not required; a forced compounding of new and 
old elements (e.g., by means of anchoring) would 
be to the detriment of the stress regime in the old 
dam and is unnecessary due to the low level of 
relative displacement. The dam crown should be 
reconstructed so that it can absorb relative dis- 
placement without damage, and sealing measures 
are required in the foundation area for the joint 
between the new coating and the concrete shield 
of the old dam as is a new drainage system for both 
this joint and the joint between the old concrete 
shield and the wall of the old dam. (Gish-IVI) 
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ASPECTS OF EVALUATING THE REHABILI- 
TATION OF THE FOUNDATION AT THE 
MULDENBURG DAM (EINIGE ASPEKTE ZUR 
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Descriptors: *Muldenberg dam, *Germany 
(Democratic Republic), *Dam foundations, Grout 
curtains, Sealing, Cement injection, Foundation re- 
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Statistical models were used to evaluate primary 
data obtained during 15 yr of sealing work (injec- 
- rocess) carried out at the Muldenberg dam in 
Democratic Republic. Sealing consists 
= a double-row grout curtain; for the first 90 m, 2 
drillings/m were injected with cement suspension, 
while for the remainder, other than in the two 
bottom-outlet areas, 4 cement and 2 chemical drill- 
ings/m were used. Both bottom-outlet areas were 
additionally injected through drillings inclined 45 
or 68 degrees to the curtain axis. Chemical drillings 
were done one to two years after the cement 
injections between the two rows. The volume of 
cement injection at Muldenburg (2,600,00 kg) was 
the lower than any reported in the literature. The 
drilling as m/sq m curtain surface and total drilling 
meters were the highest reported figures at 6.3 and 
67,200, r ively; reasons for this were the small 
distance of 0.5 m between drill holes and the fact 
that the curtain has two rows. When figures for 
chemical and control drillings and for drilling into 
the curtain area were included, the drilling dis- 
tance totalled 498,000 m; this was required by 
stepwise com; —— from top to bottom in 2.5-m 
sections. (Gish-IVI) 
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(German D.R.). 

For primary bibliographic entry see Field 4A. 
W85-03455 


REHABILITATION OF THE BITUMINOUS 
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A procedure for rehabilitating bituminous slope 
lining without replacing the entire lining was used 
at the Ohra dam, Saale-Werra district, German 
Democratic Republic. The Ohra dam is representa- 
tive of a series of rockfill dams that require such 
work. The lining displayed damage to the expan- 
sion joints, to the bituminous concrete in the upper 
of the two layers comprising the upper lining, and 
to the surface sealing; all es pe of damage included 
cracks, peeling, loosening of adhesive, cavities, and 
erosion. The goal of rehabilitation was to restore 
the upper lining to its function as a protective layer 
against erosion, to seal cracked expansion joints 
and to construct new ones, and to repair other 
damage. Damaged joints were cut down to the 
lower lining, cleaned manually and dried, and 
sealed with tape. Cavities/hollows in the upper 
lining were cut into rectangular form, cleaned, 
painted with an adhesive base, and filled with lean, 
cold bituminous mastic. The availability of suitable 
equipment is essential for effective rehabilitation; in 
this case, the carborundum saw for cutting the 
damaged surface and joints and the ‘replastering’ 
device for filling cavities were design and built 
specifically for the project. This technique and 
equipment will enable dam operators to carry out 
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small repairs of damage in its early stages using 
their own personnel. (Gish-IVI) 
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Brno Univ. (Czechoslovakia). Faculty of Natural 
Sciences. 

M. Brousek. 

Wasserwirtschaft - Wassertechnik, Vol. 34, No. 4, 
p 94-96, May, 1984. 9 Fig, 9 Ref. 


Descriptors: *Czechoslovakia, *Dam construction, 
*Reconstruction, Maintenance, Earth dams, Con- 
crete dams, Gravity dams, Butress dams, Flood 
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Repairs ard reconstructive measures at several 
dams in Czechoslovakia are briefly described. Such 
measures prolong the life of a dam and are signifi- 
cantly less expensive than building new facilities 
and researching and making available new sources 
of water. The Pilska earth dam, built in 1853, was 
expanded at the end of the 1950’s to meet an 
increased water demand: the height was increased 
by 1 m, the downstream side reinforced, and the 
flood-control facility expanded. Current repairs at 
the Jevisovice masonry dam (25.5 m high, built 
1894-1896) aim to improve stability by anchoring 
in the underlying rock. Measures to reduce seep- 
age at the Labska masonry dam constructed be- 
tween 1910 and 1916 began in 1966 and lasted 16 
yr. Repairs required for similar reasons at the 
Bystricka masonry dam (built 1908-1912) were per- 
formed in 1965-1967. Stability at the Vir I concrete 
gravity dam on the Svratka river was endangered 
by failure to account for geological conditions; to 
combat this, resistance to displacement was raised 
by inserting specially designed wedges between 
the downstream dam foot and special pier struts. 
At the Vir II concrete butress dam, the entire 
concrete coating had to be replaced in 1975. Re- 
construction of flood-control facilities was carried 
out at the Mostiste and Terlicko dams, because 
inadequate design had resulted in damage occur- 
ring during flood conditions. (Gish-IVI) 
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SIMPLE THEORY FOR DESIGNING TIDAL 
POWER SCHEMES, 

Institute of Oceanographic Sciences, Birkenhead 
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Basic parameters governing the design of tidal 
power schemes are identified and converted to 
dimensionless form by reference to (i) the mean 
tidal range and (ii) the surface area of the enclosed 
basin. Optimum values for these dimensionless pa- 
rameters are derived and comparison made with 
actual engineering designs. A theoretical frame- 
work is thus established which can be used (i) to 
make a rudimentary design at any specific location 
or (ii) to compare and evaluate designs for various 
locations. Both one-way (flood or ebb) and two- 
way (flood and ebb) schemes are examined and, 
theoretically, the two-way scheme is shown to be 
more efficient. However, in practice, two-way 
schemes suffer disadvantages arising from (i) two- 
way flow through both turbines and sluices and (ii) 
lower average turbine heads. An important dimen- 
sional aspect of tidal power schemes is that, while 
energy extracted is proportional to the tidal ampli- 
tude squared, the requisite sluicing area is propor- 
tional to the square root of the tidal amplitude. In 
consequence, sites with large tidal amplitudes are 
best suited to tidal power development whereas for 
sites with low tidal amplitudes sluicing costs may 
be prohibitive. (Author’s abstract) 
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LOWERING OF THE WATER LEVEL AT WA- 
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Descriptors: *Earth dams, *Dam_ construction, 
Concrete construction, Construction materials, 
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The use of watertight materials (e.g., cement, con- 
crete) as a reinforcing layer applied to earth dams 
to protect them from mechanical breakdown is 
increasing. Calculations are presented to solve two 
problems for watertight reinforcements, filters, and 
the raising and lowering regimes of the outer water 
level: setting of a permissible water-level lowering 
(WLL) for a given excess interior water 

ressure (EIWP); and determination of the greatest 

IWP for a given WLL speed. Approximation 
procedures for determining maximal excess pres- 
sure resulting from outer WLL are given together 
with — ene and examples. The maxi- 
mal EIWP level is dependent on three major fac- 
tors: WLL speed, the permeability factor of the 
filter, and the arrangement of discharge openings. 
Other influencing factors include the inclination of 
the dam, the seepage path that is independent of 
the water level under the reinforcing layer, and the 
interval between WLL incidents. These calcula- 
tions should aid in reinforcement design and in 
optimizing water-level raising and lowering re- 
a for existing dams. (Gish-IVI) 
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Slopes, Earthquake engineering. 


The seismic stability of the Mingechaur Dam on 
the Kura River (USSR) was investigated. The 


investigations included: a determination of the dy- 
namic deformation characteristics of the dam mate- 
rials; a calculation of the por po and modes of 
free vibrations of the dam inertial loads acting 
on it; a calculation of the static and d' ic stress- 
strain state of the structure; an evaluation of the 
dynamic stability of the structure and cage a 
the liquefaction of the saturated soils of the 

and a check of the stability of the sl of the dam 
under seismic loads. On the basis of these investiga- 
tions it was concluded that the saturated soils of 
the Mingechaur Dam under a seismic action corre- 
—s the design earthquake with intensity of 
eight to be dynamically stable, and the Mingechaur 
Dam to be meeting the requirements of the exisit- 
ing design criteria with regard to the seismic stabil- 
ity of its slopes and soils. (Shieh-IVI) 
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Recommendations regarding canal design, con- 
struction and operation under blizzard conditions 
are presented. These are based on the Soviet ex 
rience with the Irtysh-Karaganda Canal (USSR). 
The principal issue of concern is that of drifti 
snow. Procedures are discussed for handling this 

roblem. The generalized approach includes calcu- 

tion of the volume of regional snow transport; 
determination of the snow inflow to stretches of 
the canal; and, design of exposed canal stretches in 
order to minimize snow accumulation. Emphasis is 
placed on the need to consider the probability of 
occurrence of snow transport and it is suggested 
that extreme values, i.e., severe blizzards, be used 
as the basis of design calculations. (Keenan-IVI) 
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A water-hammer protection device is presented. 
This device is based on the principle of reducing 
wave velocity in a piece of pipe through which the 
wave The wave velocity is reduced using 
both the properties of tubes with high-distendibi- 
lity wall and air compressibility. Theoretical analy- 
sis of wave velocity is developed, and verified 
experimentally on a prototype by means of a volu- 
metric method which is - presented. Finally, 
from a comparison between water-hammer meas- 
urements in an actual pipe network with or with- 
out the prototype, it is possible to assess the effi- 
ciency of this protection device. (Author’s ab- 


stract) 
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A new design procedure was developed for hy- 
draulic structures to convey sediment-transporting 
flow, especially mud flows, based on the properties 
of open-channel flow maximally saturated with 
sediment. In many, it is necessary to determine the 
transportation capacity of a flow with respect to 
solid matter under conditions of unsteady, non- 
uniform flow. The amount of solid matter per unit 
volume is directly = rtional to the total me- 
chanical energy of low per unit mass — 
that volume. This relationship was expressed for 
one-dimensional flow and design relations for hy- 
draulic structures were developed for transporting 
mudflows. The main design goal is the requirement 
that sediments not be deposited during passage 
through the structure. (Keenan-IVI) 
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Descriptors: *Cavitation, *Fluid mechanics, Flow, 
Boiling, Bubbling. 


A general description of the cavitation phenome- 
non is given. Having indicated under what condi- 
tions cavitation can occur, the author gives the 
reasons why this phenomenon is deleterious but 
also describes situations where it is needed. The 
problem of the distinction between cavitation and 
boiling together with the question of nuclei are 
then covered. The various effects of cavitation are 
examined in detail and a chronological summary of 
the work carried out on the dynamics of bubbles is 
given. The present situation with respect to re- 
search in the field of cavitation, particularly in 
France, is summarized. A brief report on the ac- 
tivities of the Cavitation working group recently 





formed within the Fluid Mechanics division of the 
Societe hydrotechnique de France concludes the 


wer, (Author’s abstract) 
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Measurements were carried out during the build- 
ing of the Jorf Lasfar (Morocco) breakwater in 
order to study the hydraulic system set up within 
the breakwater by swell. The breakwater is of a 
classical type: a slope, exterior shell, 20 cu m 
tetrapods, riprap substratum, with a central core of 
unsorted material. Four piezometers were placed 
within the breakwater for the study of the stabiliza- 
tion of the crown and the effects of subpressure. 
The forces depend on the roughness of the water 
at the foot of the breakwater and the manner in 
which swells are propagated and die out. Most of 
the energy of the swells is dissipated by the shell. 
The amplitude of the largest fluctuation in the 
breakwater is 1.7 m when the exterior swell is 9 m. 
The period of the fluctuations in the breakwater is 

ractically double the period of the sweti. (Collier- 
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WATER HAMMER: CAUSES AND EFFECTS, 
Stoner Associates, Carlisle, PA. 
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The principles and causes of water hammer are 
reviewed as a reminder that engineers, operators, 
and managers of water systems should have at least 
an intuitive understanding of this hydraulic phe- 
nomenon. Potential water hammer problems 
should be considered when any pipeline design is 
evaluated, and a thorough surge analysis should be 
undertaken in many instances to avoid costly mal- 
functions in a distribution system. A basic under- 
standing of the water hammer is sought by examin- 
ing a single water hammer event in a simple one 
pipe system. The system consists of a large reser- 
voir, a single pipe with continuous diameter, and a 
valve at the downstream end. The pipe is assumed 
to have negligible pressure drop caused by friction. 
All pressure drop in the system occurs across the 
valve which is assumed to operate instantaneously. 
Various surge control devices are considered 
which help alleviate the problems associated with 
water hammer. These include vacuum breaker 
valves, relief vaives, standpipes or surge tanks, air 
bottles and accumulators. (Baker-IVI) 

W85-03626 


ALTERNATIVE APPROACH TO LINEAR AND 
NONLINEAR STABILITY CALCULATIONS AT 
FINITE REYNOLDS NUMBERS, 

University Coll., London (England). Dept. of 
Mathematics. 

F. T. Smith, D. Papageorgiou, and J. W. Elliott. 
Journal of Fluid Mechanics, Vol. 146, p 313-330, 
1984. 5 Fig, 26 Ref. 


Descriptors: *Fluid mechanics, *Reynolds number, 
*Hydrodynamic stability, Boundary conditions, 
Channel flow, Mathematical studies. 


An extended version of the interactive boundary- 
layer approach which has been used widely in 


steady-flow calculations is applied here to the 
linear and nonlinear stability properties of channel 
flows and boundary layers in the moderate-to-large 
Reynolds-number regime. This is the regime of 
most practical concern. First, for linear stability 
the a ent found between the interactive ap- 
roach and Orr-Sommmerfeld results remains 
fairly close even at Reynolds numbers as low as 
about 1/10 of the critical value for plane Poiseuille 
flow, or 1/5 for Blasius flow. Secondly, nonlinear 
unsteady calculations and comparisons with full 
solutions obtained by enlarging the same method 
are also presented. Overall the work suggests that, 
at the finite Reynolds numbers where real interest 
lies, the dominant physical processes of instability 
in channel flow and boundary layers are of bound- 
ary-layer form, with interaction, and it suggests 
also an alternative numerical technique for deter- 
mining those processes. This alternative technique 
uses the interactive boundary-layer method as the 
central means for obtaining full unsteady Navier- 
Stokes solutions. (Author’s abstract) 
W85-03749 


DEVELOPMENT OF  FINITE-AMPLITUDE 
DISTURBANCES IN POISEUILLE FLOW, 
Akademiya Nauk SSSR, Novosibirsk. Inst. Teore- 
ticheskoi i Prikladnoi Mekhaniki. 

V. V. Kozlov, and M. P. Ramazanov. 

Journal of Fluid Mechanics, Vol. 147, p 149-157, 
October, 1984. 8 Fig, 17 Ref. 


Descriptors: *Turbulence, *Poiseuille flow, Fluid 
mechanics, Channel flow, Pipelines, Hydrodyna- 
mics, Vortices, Flow. 


Systems with internal flow such as pipelines and 
channels are widespread in practice, and investiga- 
tion of the flow structure at transition to turbu- 
lence is a very important problem for such sys- 
tems. The process of three-dimensional distortion 
of previously two-dimensional disturbances was 
investigated in a rectangular channel. The three- 
dimensional structures at the breakdown station of 
the two-dimensional wave were studied by flow 
visualization. The transition to turbulence happens 
in a spatial development of the hydrodynamic sta- 
bility waves like Tollmien Schlichting waves, via 
three-dimensional distortions, the formation of vor- 
tices in the shape of the letter Lambda, and their 
breakdown into turbulence. The spanwise size of a 
Lambda-shaped vortex seems to be invariant, inde- 
pendent of frequency of the disturbances, and the 
parameters of the flow, but —— dependent 
on the channel width. (Moore-IVI) 
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DYNAMIC PROCESSES IN PIPELINE SYS- 
TEMS AND THEIR CO 


MISCHE VORGANGE IN 

UND IHRE AUSWIRKUNG), 

Stuttgart Univ. (Germany, F.R.). Inst. fuer Was- 
serbau. 

J. Giesecke. 

Wasserwirtschaft, Vol. 74, No. 4, p 216-224, April, 
1984. 12 Fig, 1 Tab, 9 Ref. 


Descriptors: *Water hammer, *Pipelines, Gate 
valves, Velocity, Pressure waves, Mathematical 
equations, Hydrodynamics. 


The fundamentals of a water hammer calculation 
are presented by means of a single-file Pipe be- 
tween a storage tank and a gate valve, whereby 
flows with and without friction, different closure 
times of the gate valves as well as different pres- 
sure wave velocities were observed. An example 
for the application of the water hammer calcula- 
tion underlines the simple handling of the diagrams 
which refer to dimensionless units. (Author’s ab- 


stract) 
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PRESSURE SURGES IN WATERSYSTEMS OF 
LANTS 
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Stuttgart Univ. (Germany, F.R.). Inst. fuer Was- 
serbau. 


G. Lein. 
Wasserwirtschaft, Vol. 74, No. 5, p 255-260, May, 
1984. 8 Fig, 2 Ref. 


Descriptors: *Hydroelectric plants, *Surge tanks, 
*Surges, Frequency response, Effective load. 


In water power plants with a surge tank it is 
advisable to check the total system - without parti- 
tioning into different parts - with respect to tran- 
sients in an early stage of the project. In this way 
the effective loads which have to be expected can 
be received in time. For complicated systems it 
may be advantageous to regard the oscillating con- 
dition (frequency response) before calculating real 
control operations. (Author’s abstract) 
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HISTORICAL OVERVIEW OF CROSS-FLOW 
TURBINE, 


Colorado State Univ., Fort Collins. Dept. of Civil 

Engineering. 

S. Khosrowpanah, M. L. Albertson, and A. A. 

Fiuzat. 

International Water Power and Dam Construction, 

— 36, No. 10, p 38-43, October, 1984. 4 Fig, 14 
ef. 


Descriptors: *Turbines, *Cross-flow turbines, 
*History, Developing countries, Water resources 
development, Dissolved oxygen, Hydroelectric 
plants. 


The historical development of the cross-flow tur- 
bine both theoretically and experimentally is dis- 
cussed. Specific references are made to the most 
recent work done on the machine at Coiorado 
State University. The turbine has unique and inher- 
ent advantages in that the nozzle and runner discs 
can be made of steel plate and the blades can be 
cut from steel pipe, making design and construc- 
tion simple. The most valuable feature of the cross- 
flow turbine has been said to be the favorable 
shape of its efficiency curve, particularly with the 
use of divided guide vanes. This is particularly 
important for small run-of-the-river power plants. 
Objects entering the blades in the first stage tend to 
be washed out after half a revolution of the runner 
by the outgoing water, assisted by centrifugal 
force. The first cost of a cross-flow machine is less 
than that of any kind of turbine used for low head 
hydropower. The maintenance and operating cost 
of the cross-flow is lower than that of any other 
turbine. Suitable specific speed for use on genera- 
tors, corn mills, saw mills, farm machinery, work- 
shops, and pumping installations is available. There 
is a possible effect on stream ecology through 
increasing dissolved oxygen content. Adaptability 
to draft tubes, freedom from cavitation and low 
civil work costs are also significant factors. There 
are thousands of sites in the remote areas of the less 
developed countries at which the cross-flow ma- 
chine would be highly appropriate for small scale 
hydropower development. (Baker-IVI) 
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MODERN SMALL WATERTURBINE/TUBE- 
CASING-PUMP (EINE MODERNE KLEIN- 
WASSERTURBINE BZW. ROHRGEHAUSE- 
PUMPE), 

R. Wieser. 

Wasserwirtschaft, Vol. 74, No. 7/8, p 383-385, 
July/August, 1984. 5 Fig. 


Descriptors: *Turbines, *Tubecasing pumps, 
*Pumps, Irrigation, Developing countries, Hydro- 
electric power, Costs, Crop yield, Dams, Pumping 
plants. 


The recent rise in price of crude oil and natural gas 
necessitates the economic exploitation of water- 
power resources worldwide. In many developing 
countries there is a lack of good nutrition; in these 
states it is necessary to increase the production of 
food. This is possible by a broad application of 
field irrigation. The author presents a proposal for 
a low-cost waterturbine for a small discharge and 
its favorable arrangement on simple dams. He also 
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describes a tubecasing-pump of similar design in a 
yt station. (Author's abstract) 


EXPERIENCE IN THE OPERATION OF HY- 
DRAULIC STRUCTURES AND EQUIPMENT 
OF HYDROELECTRIC STATIONS, 

I. S. Gurbanov. 

Hydrotechnical Construction, Vol. 18, No. 1, p 37- 
38, Jan , 1984. 2 Fig. Translated from Gidro- 
tekhnic oe Stroitel’stvo, No. 1, p 28-29, Janu- 
ary, 1984. 


Descriptors: *Turbines, *Hydroelectric plants, 
*Hydraulic equipment, *Angara River, *USSR, 
Bratsk hydroelectric station, Bearings, Shafts, 
Bushings, Seals. 


The guide bearing fixing the position of the turbine 
shaft at the Bratsk hydroelectric station is made 
with eight water lubricated rubberized bushings. 
Specifications are offered for the bearings, turbine 
shaft, the end seal of the turbine shaft, the rubber 
ring assembly in the end seal, and the bonding of 
the joints. For conditions of the Angara and other 
rivers with clean water it is advised that turbine 
bearings with water lubricated rubberized bushings 
be used. The end seals eliminate shaft wear and 
with correct manufacture and installation will op- 
erate reliably for a long time. A shortcoming of the 
turbine bearings is the absence of devices for ad- 
justing the clearance, which complicates repair and 
operations. (Baker-IVI) 
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ALIGNMENT OF THE ROTOR OF A VERTI- 
CAL UNIT, 

G. S. Shchegolev, and V. M. Zabelkin. 
Hydrotechnical Construction, Vol. 18, No. 1, p 39- 
46, January, 1984. 3 Fig, 2 Tab, 14 Ref. Translated 
from Gidrotechnicheskoe Stroitel’stvo, No. 1, p 


29-34, January, 1984. 


a ao, rs: 
its, 


*Hydraulic equipment, *Hydroelec- 
*Turbines, Bearings, Mathematical 
poll mong Probabilistic process, Vibration, Shafts. 


Vibration of a unit is due, to a considerable extent, 
to wobbling of the shaft in the zone of the turbine 
and generator bearings. The expediency of using 
calculations of dimension chains coupled with the 
ay oe method has been previously described 
for determining the possible accuracy of assem- 
bling turbines. The possible misalignment of the 
necks of the turbine and generator shafts with 
prescribed tolerances is determined. A comparison 
of the calculated value with the permissible value 
makes it possible to establish beforehand the need 
to use a compensator to reduce the volume of 
finishing works when correcting the shaft line 
during assembly. The practice currently being used 
of assigning the wobble tolerances of a turbine 
shaft neck based on summation of part of the errors 
by the maximum-minimum method leads to overes- 
timated values, which are artificially reduced by 
introducing additional conditions. Calculation of 
wobbling by probabilistic summation of all manu- 
facturing tolerances shows that even with the use 
= the maximum accuracy capabilities of machining 
aa field of scatter of the amount of 
it of the axes considerably exceeds the 
See established on the basis of assembly and 
operating experience. The main component of 
shaft wobble occurs from nonparallelism of the 
mated planes of the thrust bearing parts relative to 
the datum surface to which the shaft flange is 
connected. It is now possible to dispense with 
combined boring of holes in the flange connections 
< iy A and generator pm 4 (Baker-IVI) 
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SEEPAGE THROUGH TILL FOUNDATIONS 
OF DAMS OF THE EASTMAIN - OPINACA - 
LA GRANDE DIVERSION, 

Societe d’Energie de la Baie James, Montreal 
(Quebec). : 

For primary bibliographic entry see Field 2F. 
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HYDRAULIC STABILIZATION OF EARTH 
STRUCTURES, 


Rogincerin 's — Kingston (Ontario). Dept. of Civil 


Re 3 5. Mitchell, J. D. Madsen, and T. W. Crawford. 
Canadian Geotechnical Journal, Vol. 21, No. 1, 
116-124, February, 1984. 11 Fig, 1 Tab, 15 Ref. 


Descriptors: *Stabilization, *Soil water, *Slopes, 
Foundations, Vacuum wells, Foundations, 
Vacuum blankets, Computer models, Pore water, 
Mine tailings. 


Hydraulic stabilization of soil masses was evaluat- 
ed using computerized methods; these methods 
were applied to the cases of foundation pretreat- 
ment of soil clays and rotational landsliding. Appli- 
cation of these methods to vacuum pretreatment of 
soft clay foundations and to temporary stabilization 
of slopes using vacuum wells indicate that the 
vacuum methods are effective. The finite differ- 
ence program, RACO, was developed to solve the 
radial consolidation equations, and average pore 
water pressures along the plane strain axes were 
calculated to input the slope stability program 
BISON1. With sealed vacuum wells maintained at 
-60 kPa excess pressure, a proposed 2 m high 
embankment could be constructed after about 4 
months. Temporary stabilization of stratified Win- 
nipeg slopes could be best achieved using double 
rows of vertical vacuum wells which were, as 
expected, more efficient, increasing the safety 
factor to 1.13 after 3 days and to 1.2 in the long 
term. Vacuum wells can be used where the soft or 
weak zone is at some depth below the surface. The 
vacuum blanket method is the most effective for 
pretreatment of very soft, normally consolidated, 
foundation soils because it develops a surface 
strength, similar to that of a moderately desiccated 
crust, in the soil and because it produces uniform 
settlements and no increase in shearing strength. 
Methods of hydraulic stabilization of soil masses 
can be useful to stabilize mine tailings placed un- 
derground or in surface tailings impoundments. 
(Collier-IVI) 
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PILE CAPACITY FOR ECCENTRIC INCLINED 
LOAD IN CLAY, 

Technical Univ. of Nova Scotia, Halifax. Dept. of 
Civil Engineering. 

G. G. Meyerhof, and A. S. Yalcin. 

Canadian Geotechnical Journal, Vol. 21, No. 3, p 
389-396, August, 1984. 9 Fig, 17 Ref. 


Descriptors: *Pile capacity, *Loading, *Clay, 
*Bearing ity, *Piles, Bridge construction, 
Bed rem | Soil physical properties, Civil engineer- 
ing, Soil engineering. 


Pile foundations of engineering structures, such as 
bridges, offshore structures, and retaining walls, 
are frequently subjected to eccentric and inclined 
loads. Model tests on single rigid piles under ec- 
centric inclined loads in clay show that the eccen- 
tricity and inclination of the load significantly in- 
fluence the ultimate bearing capacity of the piles. 
Model tests on rigid freestanding pile groups in 
clay show that the ultimate bearing capacity varies 
with eccentricity and inclination of the bed load in 
a way similar to that of single piles, including the 
contribution of the base resistance of the group. 
The influence of eccentricity and inclination of the 
load on the ultimate bearing capacity can be repre- 
sented by simple interaction relationships between 
the ultimate loads and moments and between the 
axial and normal components of the ultimate load. 
(Collier-IVI) 
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REINFORCED EARTH RETAINING WALL 
UNDER VERTICAL AND HORIZONTAL 
STRIP LOADING, 

Windsor Univ. (Ontario). Dept. of Civil Engineer- 


ing. 

J. T. Laba, J. B. Kennedy, and P. H. Seymour. 
Canadian Geotechnical Journal, Vol. 21, No. 3, p 
407-418, August, 1984. 20 Fig, 12 Ref. Natural 
Sciences and Research Council of Canada grant 


Descriptors: *Reinforced earth, *Retaining walls, 
*Bridge abutments, *Horizontal loading, *Vertical 
loading, Civil engineering, Soil physical properties, 
Failure planes, Soil mechanics. 


Uses of reinforced earth as a retaining structure 
have included retaining walls and bridge abut- 
ments. For proper design, the reinforcing elements 
must possess adequate tensile strength as well as 
the capacity to bond with the soil through friction. 
A study was carried out on the structural response 
of a reinforced earth retaining wall model subject- 
ed to the action of a surcharge strip load aligned 
parallel to the wall head. The model consisted of a 
plexiglass box 556 mm wide x 760 mm long x 525 
mm deep; the backfill soil material used was coarse 
dry Erie sand. Effects of both vertical and horizon- 
tal load components were investigated. Under the 
action of a vertical surcharge strip load, placed 
inside the Rankine’s active wedge, the location of 
the maximum traction forces in the reinforcing 
elements, and therefore the location of the poten- 
tial failure plane, can be well approximated by 
using Culman’s method. The horizontal strip load 
component acting inside the Rankine’s active 
wedge tends to move the potential failure plane 
that developed because of the vertical load for- 
ward towards the wall, and past the leading edge 
of the load footing. A horizontal strip load direct- 
ed away from the wall face has an overall effect of 
decreasing the traction force in the reinforcing 
elements; the rate of decrease in this force was the 
smallest along the potential failure plane previous- 
ly induced by the vertical surcharge strip load. 
The formation of two regions in the soil mass 
below but close to the edges of the load footing, 
where the element stress has a local maximum, 
shows some similarity with the theoretical stress 
distribution that exists in a semi-infinite elastic 
medium. (Collier-IVI) 
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PIEZOMETER-FRICTION CONE INVESTIGA- 
TION AT A TAILINGS DAM, 

British Columbia Univ., Vancouver. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 8A. 
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UNCONVENTIONAL CONCEPTS FOR DYKES 
AND DAMS ON SOFT CLAY FOUNDATION, 
Norges Geotekniske Inst., Oslo. 

For primary bibliographic entry see Field 8A. 
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SEEPAGE REGIME OF THE HYDRAULIC- 
FILL DAM OF THE MINGECHAUR HYDRO- 
POWER DEVELOPMENT, 

V. A. Melent’ev, O. N. Nosovova, I. M. 
Mityushina, N. S. Sergeeva, and G. A. Chugaeva. 
Hydrotechnical Construction, Vol. 18, No. 1, p 1- 
8, July, 1984. 4 Fig, 1 Tab, 12 Ref. Translated from 
Gidrotekhnicheskoe Stroitel’stvo, No. 1, p 3-8, 
January, 1984. 


Descriptors: *USSR, *Kura River, *Mingechaur 
Dam, *Seepage, *Hydraulic-fill dams, Water level, 
Piezometers, Dams. 


On-site observations used to monitor the condition 
of the Mingechaur hydraulic-fill dam on the Kura 
River, USSR, were initiated in the mid-1950’s at 
the time of construction. These revealed no evi- 
dence of seepage until the 1965-70 era, at which 
time, the readings of individual piezometers moni- 
toring seepage indicated a general rise of the line 
of seepage. Theoretical and experimental studies 
were conducted to establish the cause and to deter- 
mine the stability of the dam slopes and the earth- 
quake resistance of the structure. Anomalous vari- 
ations in the piezometers were noted and were 
concluded to be unrelated to intensification of the 
seepage flow. Static calculations of slope stability 
and determinations of earthquake resistance show 
the dam to be safe. (Keenan-IVI) 
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STUDY OF THE SEEPAGE AND PIPING STA- 
BILITY OF DOLOMITE SOIL AND EVALUA- 
TION OF ITS SUITABILITY FOR A DAM 
CORE ON A ROCK FOUNDATION, 

N. F. Aripov, S. V. Bortkevich, and M. P. 
Malyshev. 

Hydrotechnical Construction, Vol. 18, No. 1, p 16- 
21, January, 1984. 5 Fig, 2 Tab, 2 Ref. T: ited 
from Gidroteknicheskoe Stroitel’stvo, No. 1, p 14- 
17, January, 1984. 


Descriptors: *Dolomite soil, *Dam construction, 
*Seepage, *Piping stability, Dam cores, Construc- 
tion materials, Permeability coefficient. 


The suitability of dolomite soil for the watertight 
core of a dam was determined by a series of 
experiments with regard to its seepage and piping 
properties. The investigations were carried out on 
three icle-size varieties of dolomites. Experi- 
mental results indicate that the values of the per- 
meability coefficient of the compacted soil (dry 
density > or = 1800 kg/cu m) stabilized shortly 
after the start of seepage experiment. A study of 
the chemical composition of the soil showed that 
during oe os only sodium chloride and gypsum 
were leached out and the dolomite content re- 
mained constant. ge of water through com- 
pacted dolomite soil was not accompanied by 
either mechanical or chemical piping. The seepage 
stability of dolomite soil at the contact with the 
foundation was also investigated. Experimental re- 
sults indicate that in the case of constructing a dam 
from the mixture of the investigated varieties of 
dolomite soil with dry density > or = 1800 kg/cu 
m on an impervious rock foundation, the condi- 
tions of water seepage will be satisfactory. (Shieh- 


IVI) 
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INTERACTION BETWEEN AN ARCH DAM 
AND ITS FOUNDATION (WECHSELWIR- 
KUNG ZWISCHEN STAUMAUER UND UN- 
TERGRUND), 

Technische Hochschule Aachen (Germany, F.R.). 
Lehrstuhl und Inst. fuer Grundbau, Bodenme- 
chanik, Felsmechanik und Verkehrswasserbau. 

For primary bibliographic entry see Field 8A. 
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BASE OF CONCRETE DAMS - LOADING AND 
DESIGN (DIE GRUNDUNGSFUGE VON STAU- 
MAUERN - BEANSPRUCHUNG UND KON- 
STRUKTIVE AUSBILDUNG), 

— Dr. Kupfer, Munich (Germany, 


For primary bibliographic entry see Field 8A. 
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RECENT INVESTIGATION METHODS FOR 
DAM FOUNDATIONS (NEUERE UNTERSU- 
CHUNGSMETHODEN FUR DIE GRUNDUNG 
VON ABSPERRBA 
Talsperren-Neubauamt 
F.R.). 

P. Rissler. 
Wasserwirtschaft, Vol. 74, No. 3, p 153-157, 
March, 1984. 5 Fig, 14 Ref. 


Nuernberg (Germany, 


Descriptors: *Inspection, *Dam foundations, *De- 
formation, Dam stability, Foundation rocks, Dams. 


At the periodic inspection of the stability of old 
masonry dams there are frequently problems be- 
cause the condition of the foundation rock is not 
sufficiently known. Therefore it is suggested that 
the judgement should be based on the measure- 
ment of deformations. The complex behavior of 
the rock mass must be considered. This is discussed 
using recent research results. (Author’s abstract) 
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SEALING OF THE HEAVILY JOINTED SAND- 
STONE STRATA AT BROMBACH-DAM (AB- 
DICHTUNG DES STARK KLUFTIGEN SAND- 
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MONITORING OF THE GROUT CURTAIN OF 
FRAUENAU DAM (KONTROLLE DER UNTER- 
GRUNDABDICHTUNG DES STAUDAMMES 
FRAUENAU), 

Landesamt fuer Wasserwirtschaft, Munich (Ger- 
many, F.R.). 

F. List. 
Wasserwirtschaft, Vol. 74, No. 3, p 180-186, 
March, 1984. 10 Fig. 
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*Frauenau , *Germany (Federal Republic), 
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tion. 


The 82-m high Frauenau Dam was built in 1977- 
1981 to provide a drinking water supply for eastern 
Bavaria. In the middle of the natural material 
rockfill dam there is an additional impervious ele- 
ment, a 0.6 m thick clay-concrete wall. The subsoil 
in the area of the Frauenau Dam is composed of 
the Bavarian Forest iss. The foundation of 
Frauenau dam in the Bavarian Forest Mountains 
was provided with numerous measurement devices 
for monitoring the efficiency of the grout curtain. 
The subsoil conditions, the grout curtain and the 
measurement system itself are described, with the 
results of the measurements during first impound- 
ment. The measurement results verify the good 
function of the grout curtain. (Moore-IVI) 
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INFLUENCE OF GEOLOGY AND GEOTECH- 
NOLOGY ON DAM DESIGN (DER EINFLUSS 
VON GEOLOGIE UND GEOTECHNIK AUF 
DEN ENTWURF VON TALPERREN), 

Tiroler Wasserkraftwerke A.G., Innsbruck (Aus- 


tria). 

W. Pircher. 

Wasserwirtschaft, Vol. 74, No. 5, p 275-282, May 
1984. 8 Fig, 19 Ref. 


Descriptors: *Bedrock, *Dam design, *Dam foun- 
dations, *Engineering geology, Geological forma- 
tions, Discontinuities, t, Permafrost, Seepage, 
Grout curtains, Deformation. 


An overview is given of engineering procedures to 
treat and improve unsatisfactory geo —_ condi- 
tions in the bedrock underlying dam foundations. 
The a of such methods has allowed the 
design of higher and more economical dams at 
more difficult sites. Geological difficulties include 
thrusts and other discontinuities, karst formations, 
volcanic bedrock (because of its complex struc- 
ture), soft bedrock, weathered, decomposed, or 
narrow-fissured rock, porous material, and perma- 
frost. The most important procedures for dams 
resting on porous material involve preventing 
seepage and its consequence (water losses, excess 
pore water pressure, erosion) and including seal- 
ing, lengthening the seepage path, removal of 
stress, and drainage. Excavation work must pro- 
vide an adequate weight-bearing base for the dam. 
Since the 1950s, grout curtains have become in- 
creasingly important. Corrective measures for a 
rock foundation are oriented toward increasing 
stability, reducing deformation, and controlling 
seepage. Excavation of the foundation surface must 
achieve a constant profile without breaks in drop 
to avoid local differences in deformation and 
stress; particular attention must be paid to high 
flanks. Flanks reinforcement may be carried out 
— rock ties, injected concrete coating with a 
steel frame and rock nails, or supporting pilings or 
walls; deformations near the foundation must be 
cleaned out and filled with concrete, and shear 
surfaces must be doweled. (Gish-IVI) 
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THREE-DIMENSIONAL GEOLOGIC MAP- 
PING: A BASIS FOR HYDROGEOLOGIC AND 
LAND-USE EVALUATIONS, 
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A stack-unit map is a lithostratigraphic map that 
provides information on the presence and distribu- 
tion of one or more geologic materials to a selected 
depth. Each stack unit represents a particular suc- 
cession of units (designated by standard symbols in 
a stacked sequence) present to the specified depth. 
Stacks units can be represented by pattern and 
color combinations as well as by an outline map 
with each stack unit labeled within the limit of its 
boundary. Mapping detail and depth limit are gov- 
erned by various factors including availability of 
data and criteria for each anticipated land-use in- 
terpretation. Stack-unit maps, when combined with 
physiographic information (a terrane map) and hy- 
drogeologic data and principles, provide the basis 
for the preparation of a new generation of interpre- 
tative maps. These interpretive maps depict such 
hydrogeologic information as regional ground- 
water recharge rates and estimated depth to the 
top of the zone of saturation. In turn, incorporation 
of these hydrogeologic evaluations improves tradi- 
tional interpretive maps that show suitability of 
geologic materials for waste disposal and general 
construction, and other land uses. Three-dimen- 
sional mapping has evolved to meet the expanding 
need for geologic information that can be inter- 
preted directly for land use or resources develop- 
ment. Some stack-unit maps and mapping symbols 
are tailored specifically to the engineering geolo- 
gist and other informed users; interpretive maps 
based on stack-unit maps provide specific land-use 
evaluations directly and can be used by planners, 
developers and engineers with little geologic back- 
ground. (Author’s abstract) 

W85-03272 


PREDICTED AND MEASURED STRESSES 
AND DISPLACEMENTS AROUND THE DAR- 
LINGTON INTAKE TUNNEL, 

University of Western Ontario, London. Faculty 
of Engineering Science. 

K. Y. Lo, and B. Lukajic. 

Canadian Geotechnical Journal, Vol. 21, No. 1, p 
147-165, 1984. 16 Fig, 3 Tab, 10 Ref. 


Descriptors: *Darlington Nuclear Station, *Tunnel 
construction, *Engineering geology, Tunnels, 
Rock mechanics, Rock properties, Deformations, 
Stress, Displacement, Rheology. 


Underground structures at the Darlington Nuclear 
Station include a cold water intake tunnel and 
discharge facilities. The C.W. Intake Tunnel is D- 
shaped in section with a span of 8 m and a length 
of 925 m beneath Lake Ontario. The tunnel is 
located in a horizontally bedded limestone with 
variable shaly interbeds. The geotechnical investi- 
gation included in-situ rock stress measurements 
and laboratory determination of strength and de- 
formation properties as well as time-dependent be- 
havior. Design of the tunnel, in particular provi- 
sions for ‘rock squeeze,’ is described in detail. The 
results of field measurements of stresses and dis- 
placements were compared with premonitoring 
analysis. Postmonitoring analyses were also per- 
formed using the as-constructed condition. The 
results of measurements of stresses and displace- 
ments induced by the tunnel excavation are in 
general agreement with the predicted behavior, 
indicating that the rock mass behavior is essentially 
elastic. Displacement monitoring showed that the 
rate of time-dependent deformation decreased to a 
small value after three months. The design provi- 
sion of 90 day’s waiting period was adequate and 
the additional provision for a stress relief slot was, 
therefore, omitted during construction of the 
tunnel. (Collier-IVI) 

W85-03421 





Field 8—ENGINEERING WORKS 


Group 8E—Rock Mechanics and Geology 


DEFORMATION OF THE ROCK MASS 
DURING CONSTRUCTION OF THE NUREK 
HYDROELECTRIC STATION, 


E. S. Skripko. 
H ical Construction, Vol. 18, No. 1, p 21- 
24, January, 1984. 2 Fig, 4 Tab, 3 Ref. T ited 
from Gidroteknicheskoe Stroitel’stvo, No. 1, p 17- 
20, January, 1984. 


Descriptors: *Dam construction, *Nurek Hydro- 
electric Station, *Vakhsh River, *USSR, *Rocks, 
*Deformation, Dam foundations, Hydroelectric 
plants, Settling, Geology. 


Observations of the deformations caused by con- 
struction of the Nurek hydroelectric station (on the 
Vakhsh River, USSR) were carried out during and 
after the construction _—_ Observations were 
made both in the dam foundation and in the reser- 
voir flanks in vertical and horizontal directions. 
Observation data indicate that the dam foundation 
experienced uneven settling both over area and in 
time. The maximum deformations were fcund to 
correspond to the maximum loads. These actual 
data indicate that the construction of a dam and 
creation of a reservoir cause deformations of the 
rock mass in an extensive region, and the _—— 
settlement depends upon the strength and density 
of the rocks composing the foundations and also 
the pressure created by the dam’s weight. 
= soo observations are continuing at the 
Ni hydroelectric station to monitor the ible 
movements of the rock blocks and the effects of 
these movements on the normal operation of indi- 
vidual structures of the hydrostation. (Shieh-IVI) 
W85-03580 


8F. Concrete 


SEALING OF THE HEAVILY JOINTED SAND- 
STONE STRATA AT BROMBACH-DAM (AB- 
DICHTUNG DES STARK KLUFTIGEN SAND- 


STEINGEBIRGES AN DER BROMBACHTAL- 


SPERRE), 

Ruhrverband, Essen (Germany, F.R.). 

T. Strobl, and R. Weber. 

Wasserwirtschaft, Vol. 74, No. 3, p 158-164, 
March, 1984. 9 Fig. 


Descriptors: *Grouting, *Dam foundations, *Sand- 
stone, *Brombach Dam, *Germany (Federal Re- 
er Foundation rock, Cut-off walls, Igelsbach 


The 40 m high Brombach Dam (Federal Republic 
of Germany) is founded on Keuper sand-stone. 
The high permeability of the foundation rock and 
the pronounced jointing require unusual efforts for 
sealing. The paper presents the experience gained 
with grouting at Igelsbach Dam, an upstream res- 
ervoir at Brombach Dam. Based on these results 
the sandstone foundation below Brombach Dam is 
sealed by a soil-concrete cut-off wall 60 cm thick- 
ness which is executed by use of a special hydrau- 
lic trenching machine. (Author’s abstract) 
W85-03260 


RATIONAL SLOPE STABILIZATION BY 
INCRETE 


BOSCHUNGSBEFESTI 
GUNGEN DURCH NEUARTIGE BETONPLAT- 


TEN), 

Technische Univ., Dresden (German D.R.). Sek- 
tion Wasserwesen. 

E. Lattermann, and H.-J. Schuster. 
Wasserwirtschaft - Wassertechnik, Vol. 34, No. 4, 
p 84-85, May, 1984. 3 Fig, 2 Ref. 


Descriptors: *Concrete plates, *Slope stabilization, 
*Prefabrication, Construction, Reservoirs, Dams, 
Erosion control, Channels, Storage tanks. 


Concrete plates for oe reinforcing slopes 
in hydraulic engineering have had the disadvan- 


tages of a labor-intensive joint-sealing process. A 
new type of plate was developed to alleviate this 
problem. The new, precast plate, which may be 
constructed of concrete or reinforced, prestressed, 
or rolled concrete, is formed with stepped edges 
on all four sides (it appears as two thin plates, 
which have been placed on top of one ano so 
that they overlap). The edges are slightly less thick 
than half the plate thickness, so that the sum of two 
edges plus the sealant in between equals one plate 
thickness, thereby ensuring an even surface when 
the plates are laid. When a plate is laid, sealing tape 
is applied to the top of the lower step of the edge, 
then the bottom of the upper step of the next plate 
is pressed onto the sealant. The use of plates of half 
length or width allow joints to be anes discon- 
tinuously. The plates were used successfully in the 
construction of a small reservoir. They can be used 
both for sealing and as a protective covering. In 
addition to slope linings for small dams, uses in- 
clude sealing and erosion prevention for irrigation 
and drainage channels and inlet and outlet channels 
at power stations as well as lining for storage tanks 
for water, wastewater, liquid manure or other liq- 
uids. (Gish-IVI) 

W85-03453 


LOWERING OF THE WATER LEVEL AT WA- 
TERTIGHT REINFORCEMENTS (WASSER- 
SPIEGELSENKUNG BEI DICHTEN DECK- 


WERKEN), 

Technische Univ., Dresden (German D.R.). Sek- 
tion Wasserwesen. 

For primary bibliographic entry see Field 8A. 
W85-03521 


8G. Materials 


RECONSTRUCTION OF BITUMINOUS SLOPE 
LININGS AT DAMS AND PUMPED-STORAGE 
RESERVOIRS (REGENERIERUNG VON AS- 
PHALTAUBENDICHTUNGEN BEI STAUDAM- 
MEN UND PUMPSPEICHERBECKEN), 

Strabag Bau-A.G., Cologne (Germany, F.R.). 

For primary bibliographic entry see Field 8A. 
W85-03255 


MUTAGENICITY OF COAL TAR PAINTS 
USED IN DRINKING WATER DISTRIBUTION 
SYSTEMS, 

Perugia Univ. oa) Cattedra di Igiene. 

M. Silvano, and J. R. Meier. 

Science of the Total Environment, Vol. 39, No. 3, 
p 251-263, November, 1984. 2 Fig, 7 Tab, 29 Ref. 


Descriptors: *Mutagenicity, *Coal tar, *Paints, 
*Tanks, *Pipes, Water storage, Water distribution, 
Water quality control, Toxicity, Drinking water, 
Carcinogenicity. 


The mutagenicity of coal tar paints used for coat- 
ing drinking water tanks and pipes was evaluated 
as a preliminary screening for potential genotoxic 
hazards associated with leaching of mutagens into 
drinking water during water storage and distribu- 
tion. The Salmonella/microsome assay was per- 
formed on different fractions of two paints. Frac- 
tions were taken using different fractionation pro- 
cedures for removing the presence of inhibitory 
components. Both fractionation procedures con- 
firmed an extraordinarily high mutagenicity in 
both paints, with metabolic activation, much 
higher than the mutagenicity of the unfractionated 
paints. The acid-base fractionation was more time- 
consuming but gave higher mutagenicity recover- 
ies and provided information as to the general 
nature of the genotoxic constituents, which were 
concentrated in the neutral fractions. The sequen- 
tial solvent extraction by sonication was a shorter 
and simpler method and revealed the presence of 
direct-acting mutagens. The application of the Sal- 
monella/microsome assay coupled with both frac- 
tionation methods may give complementary and 


confirmatory data on the genotoxic properties of 
these coal based paints, as a screening of the poten- 
tial mutagenic/carcinogenic hazards derived from 
these materials used in drinking water distribution 
systems. (Baker-IVI) 

W85-03659 


8I. Fisheries Engineering 


EFFECT OF CHANNEL ALTERATION 
FISH HABITAT, 

Hokkaido Univ., Sapporo (Japan). Lab. of Erosion 
Control Engineering. 

For primary bibliographic entry see Field 6G. 
W85-03507 


ON 


FOUR-TANK RECIRCULATION SYSTEM 
WITH A HYDROCYCLONE PREFILTER AND 
A SINGLE WATER RECONDITIONING UNIT, 
Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

For primary bibliographic entry see Field 5D. 
W85-03637 


9. MANPOWER, GRANTS 
AND FACILITIES 


9C. Research Facilities 


DEVELOPMENT OF HYDROLOGICAL RE- 
SEARCH IN FRANCE RELATIVE TO THE IN- 
FLUENCE OF MAN ON WATER CYCLES AND 


LOGIQUE EN FRANCE EN RELATION AVEC 
L’INFLUENCE DE L’HOMME SUR LE CYCLE 
DE L’EAU ET LA PREVISION DES CRUES), 
Academie d’Agriculture de France, Paris. 

J. Jacquet. 

Houille Blanche, No. 5, p 315-321, 1984. 19 Ref. 


Descriptors: *Research priorities, *France, *Hy- 
drology, *Flood forecasting, *Hydrologic cycle, 
Training, Institutions, Monitoring, Foreign re- 
search. 


Hydrological research in France has gone through 
various stages. After a period of intense activity in 
the nineteenth century giving it international di- 
mensions, it subsequently suffered from up-and- 
down interest in water problems and a plethora of 
interested bodies. Any consideration of the situa- 
tion in modern times highlights the need for more 
efficient use of existing teams, whose professional- 
ism is not in dispute, but which are not properly 
organized and used in the framework of scientific 
research in France. Three areas of action seem to 
be called for: recognizing hydrology as a separate 
scientific discipline; establishing an appropriate 
structure for coordinating research in the field; and 
developing professional training specifically for 
hydrology. Recent initiatives are discussed, par- 
ticularly the setting up of the C.N.R.S. interdisci- 
plinary program for environmental research, in- 
cluding a section on water. Multidisciplinary 
projects have been initiated on man’s influence on 
water cycles, and some of their original aspects are 
outlined. In the more traditional flood-forecasting 
area, researchers are involved in many questions to 
which no answer has as yet been found and which 
are definitely topical. Lastly, there is a reminder 
that the future of hydrological research will 
depend to a very major extent on the quality and 
endurance of permanent measurement networks, 
which are a sine qua non for implementing a water 
— which will be able to satisfy public and 
long-term needs. (Author’s abstract) 
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Spatial and Temporal Concentration Gradients 
of PAH (Fluoranthene, Benzo(a)pyrene), 
gamma-BHC and 2,4-D in Samples of Soil, Soil 
Water and Ground Water in an Agricultural 
Research Area, 

W85-03289 5B 


ABU KIR BAY 
Problem of Prawn Fisheries in Egypt, 
W85-03235 5C 


ACCUMULATION 
Carbon Cycle and the Rate of Vertical Accumu- 
lation of Peat in the Mississippi River Deltaic 


Plain, 
W85-03487 2H 


ACHIGAN CREEK 
Changes in Populations and Drift of Stream 
Invertebrates Following Lampricide Treatment, 
W85-03605 5C 


ACID DEPOSITION 
Evaporation from Forests in Cloud Enhances 
the Effects of Acid Deposition, 
W85-03535 5B 


Neutralization of Acid Deposition by Nitrate 
Retention at Bickford Watershed, Massachu- 


setts, 
W85-03572 5C 


Relative Importance of Anthropogenic versus 
Natural Sources of Acidity in Lakes and Streams 
of Central Ontario, 

W85-03602 5B 


ACID PRECIPITATION 
Relative Importance of Anthropogenic versus 
Natural Sources of Acidity in Lakes and Streams 
of Central Ontario, 
W85-03602 5B 


ACID RAIN 
Acid Gases and Acid in Rain Monitored for 
over 5 Years in Rural East-Central England, 
W85-03290 5B 


Composition and Acidity of Precipitation in 
Hungary, 
W85-03291 5B 


Episodic Nature of Wet Deposited Sulphate and 
Acidity, 
W85-03292 5B 


Source Apportionment of Rain Water Impurities 
in Central Illinois, 

W85-03293 5B 
Acid Deposition in Rain over Hills, 

W85-03294 5B 
Chemical Composition of Rainfall and Wet Dep- 


osition over Northern Britain, 
W85-03295 5B 


Acid Precipitation and Forest Growth in 
Norway, 

W85-03489 5C 
Possible Indirect Long-Term Effects of Acid 
Precipitation on Forest Growth, 

W85-03490 5C 
Precipitation Chemistry at Turrialba, Costa 
Rica, 

W85-03568 2K 
Chemical Patterns of Bulk Atmospheric Deposi- 
tion in the State of Colorado, 

W85-03570 5B 


Neutralization of Acid Deposition by Nitrate 
Retention at Bickford Watershed, Massachu- 


Setts, 
W85-03572 5C 


SUBJECT INDEX 


Peroxyacetyl Nitrate Solubility and Decomposi- 
tion Rate in Acidic Water, 
W85-03594 5B 


Long-Term Precipitation Quality and Wet Dep- 
osition Fields in the Sudbury Basin, 

W85-03595 5B 
Rainwater pH in the Vicinity of Hadera Power 
Plant, Israel During the Winter Season of 1981- 
1982, 

W85-03597 5A 


Relative Importance of Anthropogenic versus 
Natural Sources of Acidity in Lakes and Streams 
of Central Ontario, 

W85-03602 5B 


Toxic Fallout: The Invisible Great Lakes Prob- 
lem, 
W85-03713 5B 


ACIDIC WATER 
Peroxyacetyl Nitrate Solubility and Decomposi- 
tion Rate in Acidic Water, 
W85-03594 5B 


ACRIDINE 
Effects of Acridine and Temperature on the 
Survival, Development, Growth, and Reproduc- 
tion of Diaptomus clavipes Schacht, 
W85-03222 5C 


ACTINIMYCIN A 
Acute Toxicity of Antimycin A, Bayer 73 and 3- 
Trifluoromethyl-4-Nitrophenol to a Freshwater 
Teleost Lebistes reticulatus (Peters), 
W85-03236 


ACTINOMYCETES 
Suppression of Actinomycete Scum Production 
- A Case Study at Senboku Wastewater Treat- 
ment Plant, Japan, 
W85-03641 5D 


ACTIVATED SLUDGE PROCESS 
Survey of Combined Trickling Filter and Acti- 
vated Sludge Processes, 
W85-03329 5D 


Control Strategies for Bulking Sludge, 
W85-03640 5D 


Energy Use Considerations in the Activated 
Sludge Process in Los Angeles, U.S.A., 
W85-03642 5D 


Combination of the Activated Sludge Process 
with Fixed Film Biomass to Increase the Capac- 
ity of Waste Water Treatment Plants, 

W85-03643 5D 


Biological Phosphorus Removal: Study of the 
Main Parameters, 
W85-03645 5D 


Novel Evaluation of Activated Sludge Process 

in Chemical Plant, 

W85-03723 5D 
ADSORPTION 

Removal of Cr(VI) from Aqueous Solutions by 

Adsorption on Fly Ash-Wollastonite, 

W85-03407 5D 


Implicit-Adsorbate Model for Apparent Anoma- 
lies with Organic Adsorption on Natural Ad- 
sorbents, 

W85-03663 5B 


Cadmium in Freshwaters: Concentrations and 
Chemistry, 
W85-03684 2K 


AERATION 
Bottom Aeration to Prevent Spillway Chutes 
from Cavitation Erosion (Sohlenbeluftung gegen 
Kavitationserosion in Schussrinnen), 
W85-03444 8A 


Stripping Test for Estimation of the Removal of 
Organic Substances by Aeration (Stripbarkeit- 
stest zur Abschatzung der Entfernbarkeit Organ- 
ischer Substanzen aus dem Wasser durch Beluf- 


ten), 
W85-03593 5A 


Combination of the Activated Sludge Process 
with Fixed Film Biomass to Increase the Capac- 
ity of Waste Water Treatment Plants, 

W85-03643 5D 


Improving the Performance of Houston’s South- 
west Wastewater Treatment Plant, U.S.A., 
W85-03653 5D 


AERIAL PHOTOGRAPHY 
Aerial Photography for Conservation Informa- 
tion and Education, 
W85-03353 7B 


AFRICA 
Re-Examination of the Submerged Tree Fauna 
in Lake Kariba (South Central Africa), 24 Years 
after Inundation, 
W85-03234 2H 


AFRICAN SAVANNA 
Rainfall, Soil Nutrient Status and Biomass of 
Large African Savanna Mammals, 
W85-03630 2B 


AGRICULTURAL HYDROLOGY 
First and Second Order Analyses of Parameter 
Uncertainty in Drainage Design, 
W85-03400 2E 


AGRICULTURAL WATERSHEDS 
Dynamic Simulation of Sediment Discharge 
from Agricultural Watersheds, 
W85-03401 2J 


AGRICULTURE 
Evapotranspiration of Lettuce in Relation to 
Water Table Depth, 
W85-03399 2G 


AIR POLLUTION 
Stable Lead Isotopes in Pond Sediments as 
Tracer of Past and Present Atmospheric Lead 
Pollution in Belgium, 
W85-03596 5B 


AIR STRIPPING 
Stripping Test for Estimation of the Removal of 
Organic Substances by Aeration (Stripbarkeit- 
stest zur Abschatzung der Entfernbarkeit Organ- 
ischer Substanzen aus dem Wasser durch Beluf- 


ten), 

W85-03593 5A 
ALASKA 

Size Structure and Sedimentation of Biogenic 


Microparticulates in a Subarctic Ecosystem, 
W85-03244 


Swan Lake: A Small Hydro Scheme for Ketchi- 


kan, 
W85-03324 8A 


ALBERTA 
Protect and Monitor Groundwater, 
W85-03744 5G 


ALFALFA 
Field Study of Plant Resistance to Water Flow 
in Alfalfa, 
W85-03360 21 


Minimizing Salt in Drain Water by Irrigation 
Management - Leaching Studies with Alfalfa, 
W85-03483 3F 


ALGAE 
Effects of Diesel Oil on Recolonization of 
Benthic Algae, 
W85-03503 5C 
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ALGAE 


Uptake and Accumulation of Inorganic Tin by a 
Freshwater Alga, Ankistrodesmus falcatus, 
W85-03598 5C 


Toxic Effects of Vanadium on the Metabolism 
of Some Freshwater Algae Cultured in Vitro 
(Effects Toxiques du Vanadium Sur le Metabo- 
lisme de Quelques Algues d’eau Douce Cultivees 
in Vitro), 

W85-03692 5C 

ALGAL GROWTH 
Uptake and Accumulation of Selected Herbi- 


cides by the Freshwater Alga Scenedesmus, 
W85-03224 5C 


Nitrogen Cycle and Algal Growth Modeling, 
W85-03335 5B 


Behavior of Tritium in the Marine Environment: 
Uptake and Distribution of Tritiated Water and 
of Tritiated Organic Compounds in Unicellular 
and Multicellular Algae, 

W85-03501 5B 


Effects of Treated Municipal Wastewater on the 
Early Development of Sargassaceous Plants, 
W85-03504 5C 


Application of a Primary Production Model to 
Epiphytic Algae in a Shallow, Eutrophic Lake, 
W85-03730 2H 


ALGERIA 
Practicability of Dam Rehabilitation (Praktische 
Moglichkeiten und Grenzen der Talsperrensan- 


ierung), 

W85-03254 8A 
ALKYLBENZENE SULFONATES 

Biodegradation of Linear Alkylbenzene Sulfon- 


ates and Soap in River Water (in Japanese), 
W85-03508 5B 


ALKYLLEAD COMPOUNDS 
Determination of Ionic Alkyllead Compounds in 
Water by Gas Chromatography/Atomic Ab- 
ion S ; 
W85-03732 5A 


ALLOCHTHONOUS INPUTS 
Particulate Allochthonous Inputs: Relationships 
with Stream Size in an Undisturbed Watershed, 
W85-03309 2H 


ALLYTHIOUREA 
Measurements of Nitrification Rates in Lake 
Sediments: Comparison of the Nitrification In- 
hibitors Nitrapyrin and Allythiourea, 
W85-03304 2H 


ALTMUEHL RIVER 
Consideration of Scenic and Ecological Aspects 
during Construction of the Rhine-Main-Danube- 
Waterway (Landschaftsgestalterische und okolo- 
gische Fragen beim Bau der Rhein-Main-Donav- 
Wasserstrasse), 
W85-03251 6A 


ALTMUHL 

Design of Reservoir Basins in Flat Valleys with 
Special Consideration of Environmental Aspects 
- Presented by the River Altmuhl Diversion 
(Umweltfreundliche Gestaltung von Staubecken 
in flachen Talraumen-dargestellt am Beispiel der 
Altmuhluberleitung), 

W85-03249 8A 





ALUMINUM 


Phosphate Removal in Acidified and Limed 
Lake Water, 
W85-03544 5D 


AMMONIA 
Kinetics of the Desorption of Ammonia from 
Water by Diffused Aeration, 
W85-03299 5D 


$U-2 


Two-Step Nitrification of Ammonia-Rich Waste 
Water, 
W85-03647 5D 


AMMONIUM COMPOUNDS 
Single Spectrophotometric Determination of k- 
Surfactants in the Presence of a-and n-Surfac- 
tants (Einfache Spektrophotometrische Bestim- 
mung von k-Tensiden in Gegenwart von a- und 
n-Tensiden), 
W85-03414 5A 


AMNE MACHIN 
Glaciers in the North-Eastern Part of the 
Ch’ing-Hai-Hsi-Tsang (Qinghai-Xizang) Plateau 
(Tibet) and their Variations, 
W85-03342 2c 
ANAEROBIC CONDITIONS 
Anaerobic Inhibition of Trace Organic Com- 
pound Removal During Rapid Infiltration of 
Wastewater, 
W85-03435 5D 


Anaerobic Biological Waste Treatment, 
W85-03763 5D 


ANAEROBIC DIGESTION 
Anaerobic Reactors for Treatment of Synthetic 
Wastewater Simulating the Organic Composi- 
tion of Sulphite Evaporator Condensate, 
W85-03682 5D 


Influence of pH on Terminal Carbon Metabo- 
lism in Anoxic Sediments from a Mildly Acidic 
Lake, 

W85-03735 2H 


ANGARA RIVER 
Experience in the Operation of Hydraulic Struc- 
tures and Equipment of Hydroelectric Stations, 
W85-03583 8C 


ANGOLA BASIN 
Dispersal of Zaire River Suspended Matter in 
the Estuary and the Angola Basin, 
W85-03674 2L 


ANIMAL BREEDING 
Experience with Rational Water Management in 
Animal Raising (Erfahrungen beim rationellen 
Umgang mit Wasser in der Tierproduktion), 
W85-03469 3F 


ANION EXCHANGERS 
Bead Cellulose Anion Exchangers for Ultra 
Pure Water, 
W85-03725 5F 


ANISOTROPY 
Influence of Anisotropy on Relations Between 
Electrical and Hydraulic Properties of Aquifers, 
W85-03756 2F 


ANKISTRODESMUS 
Uptake and Accumulation of Inorganic Tin by a 
Freshwater Alga, Ankistrodesmus falcatus, 
W85-03598 x 


AQUATIC ANIMALS 
Bioaccumulation of Organic Micropollutants 
from Sediments and Suspended Particulates by 
Aquatic Animals, 
W85-03283 5B 
AQUATIC HABITATS 


Effect of Channel Alteration on Fish Habitat, 
W85-03507 6G 


Quantification of Wood Habitat in Subtropical 
Coastal Plain Streams, 
W85-03601 2H 


AQUATIC PLANTS 
Studies of the Hydrobiology of a Tropical Lake 
in North-western Queensland. III. Growth, 


Chemical Composition and Potential for Har- 
vesting of the Aquatic Vegetation, 
W85-03496 2H 


AQUATIC WEEDS 
Weedage of the Hochrhein by Crowfoot (Ran- 
unculus fluitans) (Verkrautung des Hochrheins 
Durch ‘Flutenden Hahnenfuss’), 
W85-03440 5C 


AQUEDUCTS 
Multi-Purpose Projects for Water Storage and 
Aqueducts in Baden-Wurttemberg (Mehrzweck- 
projekte fur Wasserspeicherung und Wasseru- 
berleitung in Baden-Wurttemberg), 
W85-03443 8A 


AQUIFER CHARACTERISTICS 
Finite Element Dual Mesh Method to Calculate 
Nodal Darcy Velocities in Nonhomogeneous 
and Anisotropic Aquifers, 
W85-03571 2F 


AQUIFERS 
Technique of Reinitialization for Efficient Simu- 
lation of Large Aquifers Using the Discrete 
Kernel Approach, 
W85-03574 2F 


ARCH DAMS 
Interaction between an Arch Dam and its Foun- 
dation (Wechselwirkung zwischen Staumauer 
und Untergrund), 
W85-03256 8A 


Design Bases of the Arch Dam ‘Zillergrundl’ 
(Grundlagen fur den Entwurf der Bogenstau- 
mauer Zillergrund)), 

W85-03258 8A 


ARGENTINA 
Tidal Variations of Some Physico-Chemical Pa- 
rameters in Blanca Bay, Argentina, 
W85-03498 2L 


ARID ZONE 
Design of a Physically-Based Distributed Param- 
eter Model for Arid-Zone Surface-Groundwater 
Management, 
W85-03751 2A 


Application of a Physically-Based Distributed 
Parameter Model for Arid-Zone Surface- 
Groundwater Management, 

W85-03752 4B 


ARIZONA 
Minimizing Salt in Drain Water by Irrigation 
Management - Arizona Field Studies with 
Citrus, 
W85-03481 3F 


Minimizing Salt in Drain Water by Irrigation 
Management - Leaching Studies with Alfalfa, 
W85-03483 3F 


Changes in Streamflow in an Herbicide-Treated 
Pinyon-Juniper Watershed in Arizona, 
W85-03563 3B 


Conversion of Arizona Chaparral to Grass In- 
creases Water Yield and Nitrate Loss, 
W85-03564 3B 


ARSENATE 
Determination of Arsenite and Arsenate by Dif- 
ferential Pulse Polarography, 
W85-03412 5A 


ARSENIC 
Determination of Arsenite and Arsenate by Dif- 
ferential Pulse Polarography, 
W85-03412 5A 


Behaviour of Dissolved Arsenic in the Estuary 
of the River Beaulieu, 
W85-03631 5B 





ARSENITE 
Determination of Arsenite and Arsenate by Dif- 
ferential Pulse Polarography, 
W85-03412 5A 


ARTESIAN WELLS 
Borehole Measurements and its Application, 
Shown by an Example of Two Artesian Wells 
(Bohrlochmessmethoden und ihre Einsatzmog- 
lichkeiten, Gezeigt am Beispiel Zweier Arte- 
sischer Brunnen), 
W85-03445 2F 


ASWAN 
Stochastic Dynamic Programming Models for 
Reservoir Operation Optimization, 
W85-03551 2E 


ASWAN HIGH DAM 
Problem of Prawn Fisheries in Egypt, 
W85-03235 5C 


ATMOSPHERIC DEPOSITION 
Chemical Patterns of Bulk Atmospheric Deposi- 
tion in the State of Colorado, 
W85-03570 5B 


ATOMIC ABSORPTION SPECTROMETRY 
Determination of Ionic Alkyllead Compounds in 
Water by Gas Chromatography/Atomic Ab- 
sorption Spectrometry, 

W85-03732 5A 


AUSTRALIA 
Short-Term Responses of Young Typha domin- 
gensis and Typha orientalis Plants to High 
Levels of Potassium Chloride, 
W85-03317 5D 


Trace Metals and the Productivity of Shelf 
Waters off North West Australia, 
W85-03494 5C 


Light Climate in the Gippsland Lakes, Victoria, 
W85-03495 2H 


Studies of the Hydrobiology of a Tropical Lake 
in North-western Queensland. III. Growth, 
Chemical Composition and Potential for Har- 
vesting of the Aquatic Vegetation, 

W85-03496 2H 


137Cs Diffusion in the Highly Organic Sediment 
of Hidden Lake, Fraser Island, Queensland, 
W85-03497 2H 


Leaf Water Potentials, Fire and the Regenera- 
tion of Mallee Eucalypts in Semi-Arid, South- 
Eastern Australia, 

W85-03512 21 


Endangered Lakes of Scientific and Cultural 
Value in the World Heritage Area of South- 
West Tasmania, 

W85-03761 6G 


AUSTRIA 
Analysis of Control Measures in the Finstertal 
Rockfill Dam (Analyse der Kontrollmessungen 
im Staudamm Finstertal), 
W85-03262 8A 


Investigations of Glacier Hydrological Systems 
Using Dye Tracer Techniques: Observations at 
Pasterzengletscher, Austria, 

W85-03344 2C 


Borehole Measurements and its Application, 
Shown by an Example of Two Artesian Wells 
(Bohrlochmessmethoden und ihre Einsatzmog- 
lichkeiten, Gezeigt am Beispiel Zweier Arte- 
sischer Brunnen), 

W85-03445 2F 


AUTOMATION 
Automation for Industrial Water Treatment, 
W85-03321 5F 


On-Line Monitoring Data Replaces Analytical 
Data, 
W85-03332 5G 


Moisture Sensor-Controlled Irrigation for Main- 
taining Bermudagrass Turf, 
W85-03363 3F 


Cablegation: IV. The Bypass Method and Cutoff 
Outlets to Improve Water Distribution, 
W85-03382 3F 


Energy-Saving Control of the Aerobic Stage by 
Means of a Microprocessor (Energiesparende 
Steuerung der Aerobstufe durch Mikroprozes- 
sor), 

W85-03464 5D 


Automation of the Measurement of Chlorides in 
Natural and Wastewaters (Die Automatisierung 
der Messung von Chloriden in Naturlichen Was- 
sern und in Abwassern), 

W85-03534 7B 


AUTORADIOGRAPHY 


Comparative Study on the Fate of the Polychlo- 
rinated Biphenyl 2,4,5,2’,4’,5’-Hexachlorobi- 
phenyl and the Polycyclic Aromatic Hydrocar- 
bon Phenanthrene in Flounder (Platichthys 
flesus), Determined by Liquid Scintillation 
Counting and Autoradiography, 

W85-03511 5C 


AZEOTROPES 


Environmental Chemistry of 1,2-Propanediol 
Dinitrate: Azeotrope Formation, Photolysis and 
Biodegradability, 

W85-03220 5D 


BACTERIA 


Spatial and Seasonal Variations of Phosphate 
Solubilizing Bacteria in Fish Ponds of Varying 
Fish Farming Managements, 

W85-03233 2H 


Distribution and Activity of Bacteria in the 
Headwaters of the Rhode River Estuary, Mary- 
land, USA, 

W85-03237 2L 


Downstream Increase in the Abundance and He- 
terotrophic Activity of Suspended Bacteria in an 
Intermittent Calcareous Headstream, 

W85-03686 2H 


Effect of Organic Contamination upon Microbi- 
al Distributions and Heterotrophic Uptake in a 
Cape Cod, Mass., Aquifer, 

W85-03736 5C 


Assessing Phytoplankton and Bacterioplankton 
Production During Early Spring in Lake Erken, 
Sweden, 

W85-03738 2H 


BACTERIAL ANALYIS 


Recreational Water Quality Analyses of the Col- 
orado River Corridor in Grand Canyon, 
W85-03430 5B 


BACTERIAL ANALYSIS 


Applicability of the Fluorescein Diacetate 
Method of Detecting Active Bacteria in Fresh- 
water, 

W85-03306 5A 


Sensitivity of Legionella pneumophila to Sun- 
light in Fresh and Marine Waters, 
W85-03431 5B 


Numerical Taxonomy of Phenanthrene-Degrad- 
ing Bacteria Isolated from the Chesapeake Bay, 
W85-03433 5B 


BACTERIAL ELECTRODE 


Acute Toxicity Screening of Water Pollutants 
Using a Bacterial Electrode, 
W85-03668 5A 


BEDROCK 


BAD WURTTEMBERG 
Factors of Simultaneous Consumption and 
Supply Patterns at Long Distance Drinking 
Water Supply Systems (Gleichzeitigkeitsfaktor 
und Abnahmecharakteristiken bei Fernwassers- 
versorgungssystemen), 
W85-03248 5F 


BADEN-WURTTEMBERG 
Multi-Purpose Projects for Water Storage and 
Aqueducts in Baden-Wurttemberg (Mehrzweck- 
projekte fur Wasserspeicherung und Wasseru- 
berleitung in Baden-Wurttemberg), 
W85-03443 8A 


BALUCHISTAN 
Modern Interferences in Traditional Water Re- 
sources in Baluchistan, 
W85-03705 6B 


BARIUM 
Determination of Barium in Seawater by Direct 
Injection Graphite Furnace Atomic Absorption 
Spectrometry, 
W85-03733 5A 


BARN WASTEWATER 
Regression Equations for Predicting Available 
Phosphorus and Potassium in Soil Receiving 
Barnyard Discharges, 
W85-03379 5B 


BASS 
Effects of Organic and Inorganic Chemical Con- 
taminants on Fertilization, Hatching Success, 
and Prolarval Survival of Striped Bass, 
W85-03225 5C 





Seasonal Changes in Dissolved-Gas Supersatura- 
tion in the Sacramento River and Possible Ef- 
fects on Striped Bass, 

W85-03247 sxc 


BAVARIA 
Organic Micropollutants’ Balances in Water- 
sheds of Northestern Bavaria, 
W85-03285 5B 


60 Years of the River Inn Power Plant Toging- 
Jettenbach (60 Jahre Innkraftwerk Toging-Jet- 
tenbach), 

W85-03447 8A 


BAY OF LIMINKA 
Landsat Classification of the Hydrolittoral Areas 
of the Bay of Liminka (Gulf of Bothnia, Fin- 
land), 
W85-03491 7B 


BAYER 73 
Acute Toxicity of Antimycin A, Bayer 73 and 3- 
Trifluoromethyl-4-Nitrophenol to a Freshwater 
Teleost Lebistes reticulatus (Peters), 
W85-03236 5C 


BAYS 
Tidal Variations of Some Physico-Chemical Pa- 
rameters in Blanca Bay, Argentina, 
W85-03498 2L 


BEACHES 
Versatile Directional Reflectance Model for 
Natural Water Bodies, Submerged Objects, and 
Moist Beach Sands, 
W85-03303 7B 


BEARING CAPACITY 
Pile Capacity for Eccentric Inclined Load in 
Clay, 
W85-03422 8D 


BEDROCK 
Influence of Geology and Geotechnology on 
Dam Design (Der Einfluss von Geologie und 
Geotechnik auf den Entwurf von Talperren), 
W85-03269 8E 


su-3 





BELGIUM 
Stable Lead Isotopes in Pond Sediments as 
Tracer of Past and Present Atmospheric Lead 
Pollution in Belgium, 
W85-03596 5B 
BENTHOS 
Interrelationship Between Some Environmental 
Factors of Riverbed Gravels and Pollution 
Index of Bottom Fauna in the River, 
W85-03509 5C 


Metal Incorporation by Benthic Fauna: Rela- 
tionships to Sediment Inventory, 
W85-03634 5C 


BENTONITE 
About the Remain of Cationic Surfactants in 
Waste Water. Reaction of Cationic Surfactants 
with Bentonite (Uber den Verbleib von kation- 
enaktiven Tensiden im Abwasser. Reaktion von 
kationenaktiven Tensiden mit Bentonit), 
W85-03413 5D 


Diffusion of Nonreactive and Reactive Solutes 
Fine-Grained Barrier Materials, 
W85-03427 5E 


Bentonite Liners and Caps for Lagoons and 
Landfills, 
W85-03717 5G 


BENZO (A)PYRENE 
Histologic and Skeletal Abnormalities in 
Benzo(a)pyrene-Treated Rainbow Trout Ale- 


vins, 
W85-03223 sc 


Spatial and Temporal Concentration Gradients 
of PAH (Fluoranthene, Benzo(a)pyrene), 
gamma-BHC and 2,4-D in Samples of Soil, Soil 
Water and Ground Water in an Agricultural 
Research Area, 

W85-03289 5B 


BERLIN 
Further Tasks for the Intensification of 
Wastewater and Sludge Treatment (Die wei- 
teren Aufgaben zur Intensivierung der Ab- 
wasswer- und Schl 2) 
W85-03458 5D 





Calculation of Areal Precipitation Values and 

the Representativeness of Precipitation Measur- 

ing Netwe . (Zur Berechnung von Gebietswer- 

ten des Niederschlages und der Reprasentativitat 
von Nieder hi. gs tzen). 

W85-03519 2B 


BERMUDAGRASS 
Moisture Sensor-Controlled Irrigation for Main- 
taining Bermudagrass Turf, 
W85-03363 3F 


BHC 
Spatial and Temporal Concentration Gradients 
of PAH (Fluoranthene, Benzo(a)pyrene), 
gamma-BHC and 2,4-D in Samples of Soil, Soii 
Water and Ground Water in an Agricultural 
Research Area, 
W85-03289 5B 


BICKFORD RESERVOIR 
Neutralization of Acid Deposition by Nitrate 
Retention at Bickford Watershed, Massachu- 





setts, 

W85-03572 5C 
BIOACCUMULATION 

Bioaccumulation of Organic Micropollutants 

from Sediments and Suspended Particulates by 


Aquatic Animals, 
W85-03283 5B 


Uptake and Accumulation of Inorganic Tin by a 
Freshwater Alga, Ankistrodesmus falcatus, 
W85-03598 5C 


su-4 


SUBJECT INDEX 


Dietary Accumulation of PCBs from a Contami- 
nated Sediment Source by a Demersal Fish 
(Leiostomus xanthurus), 

W85-03690 5B 


BIOASSAY 


Size-Fractionation of Natural Phytoplankton 
Communities in Nutrient Bioassay Studies, 
W85-03697 2H 


BIOASSAYS 


Methods for Evaluation Maximum Acceptable 
Toxicant Concentration of Some Pesticides 
Upon the Freshwater Fish. I. Evaluation MATC 
Values of Fungicide Thiram (Metode de Deter- 
minare a Valorilor Maxime Admisibile (MATC) 
in Apa a Unor Pesticide Asupra Unor Specii de 
Pesti Dulcicoli. I. Determinarea Valorii MATC 
a Fungicidului Tiuram), 

W85-03531 sc 


BIOCHEMICAL OXYGEN DEMAND 


Short Term BOD Tests, 
W85-03728 5A 


On-Line Measurement of Organic Carbon in 
Waste Water, 
W85-03745 5D 


BIODEGRADATION 


Environmental Chemistry of 1,2-Propanediol 
Dinitrate: Azeotrope Formation, Photolysis and 
Biodegradability, 

W85-03220 5D 


Biodegradation of Linear Alkylbenzene Sulfon- 
ates and Soap in River Water (in —— 
W85-03508 


BIOFILTERS 


Use of Biofiltration for Further Wastewater 
Treatment, 
W85-03649 5D 


BIOGAS 


Biogas from Small Facilities (Biogas aus kleinen 
Anlagen), 
W85-03466 5D 


BIOINDICATORS 


Toxicity Warning Monitor Using the Weakly 
Electric Fish, Gnathonemus petersi, 
W85-03546 5A 


BIOLOGICAL MAGNIFICATION 


Tri- and Tetra-Chloroveratrole, Metabolites 
Produced by Bacterial O-Methylation of Tri- 
and Tetra-Chloroguaiacol: An Assessment of 
Their Bioconcentration Potential and Their Ef- 
fects on Fish Reproduction, 

W85-03310 5C 


Prediction of Bioconcentration in Fish, 
W85-03542 5A 


BIOLOGICAL TREATMENT 


Achieving Biologically Stable Drinking Water, 
W85-03624 SF 


Dry Bed Filtration as a Second Biological Stage 
for the City of Mannheim (1,200,000 PE), 
W85-03650 5D 


BIOLOGICAL WASTE WATER TREATMENT 
Ex 


with Polishing Lagoons, 
W85-03651 5D 


BIOLOGICAL WASTEWATER TREATMENT 


Denitrification in Sewage Treatment Plants - 
Demand in Regions with Small Carbonate Hard- 
ness of the Drinking-Water (Denitrifikation in 
Klaranlagen - Forderung in Regionen mit ger- 
inger Carbonatharte des Trinkwassers), 

W85-03271 5D 


Procedures for Intensive Biological Treatment 
of Municipal Wastewater in the USSR (Verfah- 


ren zur intensiven biologischen Reinigung Stad- 
tischer Abwasser in der UdSSR), 
W85-03461 5D 


Biological Phosphorus and Nitrogen Removal 
Via the A/O Process: Recent Experience in The 
United States and United Kingdom, 

W85-03644 5D 


Biological Phosphorus Removal: Study of the 
Main Parameters, 
W85-03645 5D 


Anaerobic Biological Waste Treatment, 
W85-03763 5D 


BIOMASS 
Carbon Cycle and the Rate of Vertical Accumu- 
lation of Peat in the Mississippi River Deltaic 
Plain, 
W85-03487 2H 
Light Climate in the Gippsland Lakes, Victoria, 
W85-03495 2H 


Rainfall, Soil Nutrient Status and Biomass of 
Large African Savanna 
W85-03630 2B 


Phytoplankton Biomass of Ebrie Lagoon (Ivory 
Coast) (Biomasses Phytoplanctoniques de la 
Lagune Ebrie (Cote d’Ivoire)), 

W85-03693 2L 


BITUMEN 
Reconstruction of Bituminous Slope Linings at 
Dams and Pumped-Storage Reservoirs (Regen- 
erierung von Asphalt: bei Stau- 
dammen und Pumpspeicherbecken), 
W85-03255 8A 





Rehabilitation of the Bituminous Slope Lining at 
the Ohra Dam (Sanierungsarbeiten an der Bitu- 
minosen Aubenhaut der Ohra-Talsperre), 

W85-03456 8A 


BLACK CREEK 
Quantification of Wood Habitat in Subtropical 
Coastal Plain Streams, 
W85-03601 2H 


BLADEX 
Uptake and Accumulation of Selected Herbi- 
cides by the Freshwater Alga Scenedesmus, 
W85-03224 5C 


BLANCA BAY 
Tidal Variations of Some Physico-Chemical Pa- 
rameters in Blanca Bay, Argentina, 
W85-03498 2L 


BLANEY CRIDDLE FORMULA 
Elevation - A Bias Error in SCS Blaney Criddle 
ET Estimates, 
W85-03373 2D 


BLEACHING WASTES 
Tri- and Tetra-Chloroveratrole, Metabolites 
Prod=ced by Bacterial O-Methylation of Tri- 
and Tetra-Chloroguaiacol: An Assessment of 
Their Bioconcentration Potential and Their Ef- 
fects on Fisk: Reproduction, 
W85-03310 5C 


BLIZZARDS 
Canals Under Blizzard Conditions, 
W85-03581 8A 


BLOOD 
Electrolyte and Water Balance in Plasma and 
Urine of Rainbow Trout (Salmo gairdneri) 
during Chronic Exposure to Cadmium, 
W85-03603 5C 





BORDER IRRIGATION 
Solution of the Kinematic-Wave Equations for 
Border Irrigation, 
W85-03485 3F 


BOREHOLES 
Borehole Measurements and its Application, 
Shown by an Example of Two Artesian Wells 
(Bohrlochmessmethoden und ihre Einsatzmog- 
lichkeiten, Gezeigt am Beispiel Zweier Arte- 
sischer Brunnen), 
W85-03445 2F 


BORO RIVER 
Effects of Dredging on the Macrophytic Vege- 
tation of the Boro River, Okavango Delta, Bot- 
swana, 
W85-03762 6G 


BOSTON 
Lead in Umbilical Blood, Indoor Air, Tap 
Water, and Gasoline in Boston, 
W85-03339 5C 


Hydrologically Useful Station Precipitation 
Model; 2. Case Studies, 
W85-03558 2B 


BOTSWANA 
Effects of Dredging on the Macrophytic Vege- 
tation of the Boro River, Okavango Delta, Bot- 
swana, 
W85-03762 6G 


BOU HANIFA DAM 
Practicability of Dam Rehabilitation (Praktische 
Moglichkeiten und Grenzen der Talsperrensan- 
ierung), 
W85-03254 8A 


BOUNDARY CONDITIONS 
Calibration Studies Concerning a One-Dimen- 
sional Numerical Tidal Model with Particular 
Reference to Resistance Coefficients, 
W85-03635 2L 


BOUNDARY LAYERS 
Importance to Mussels of the Benthic Boundary 
Layer, 
W85-03600 2H 


BRACKISH WATERS 
Use of Saline Water for Irrigation, 
W85-03658 3C 


BRAZIL 
Effects of Phosphorus and Nitrogen Enrichment 
on the Phytoplankton in a Tropical Reservoir 
(Lobo Reservoir, Brazil), 
W85-03694 2H 


BREAKWATERS 
Empirical Contribution to the Study of Swell 
Propagation in a Breakwater (Contribution Em- 
pirique a l’Etude de la Propagation de la Houle a 
Vinterieur des Digues), 
W85-03589 8B 


BREMERHAVEN 
Sediment Transport Measurements of Two 
Northern German Creeks (Messungen des Fest- 
stofftransports von zwei Norddeutschen 
Bachen), 
W85-03448 2J 


BRENDA MINES 
Piezometer-Friction Cone Investigation at a 
Tailings Dam, 
W85-03428 8A 


BRIDGE ABUTMENTS 
Reinforced Earth Retaining Wall Under Verti- 
cal and Horizontal Strip Loading, 
W85-03423 8D 


BRILLOUIN SPECTROSCOPY 
Elastic Constants of Artificial and Natural Ice 
Samples by Brillouin Spectroscopy, 
W85-03346 2C 


BRITISH COLUMBIA 
Remedial Measures for Debris Flows at the Ag- 
assiz Mountain Institution, British Columbia, 
W85-03426 
Piezometer-Friction Cone Investigation at a 
Tailings Dam, 
W85-03428 8A 


BROMBACH 

Design of Reservoir Basins in Flat Valleys with 
Special Consideration of Environmental Aspects 
- Presented by the River Altmuhl Diversion 
(Umweltfreundliche Gestaltung von Staubecken 
in flachen Talraumen-dargestellt am Beispiel der 
Altmuhluberleitung), 

W85-03249 8A 


BROMBACH DAM 
Sealing of the Heavily Jointed Sandstone Strata 
at Brombach-Dam (Abdichtung des stark klufti- 
gen Sandsteingebirges an der Brombachtal- 
sperre), 
W85-03260 8F 


BROMINE 
Facile Incorporation of Bromine into Aromatic 
Systems under Conditions of Water Chlorina- 


tion, 
W85-03671 5B 


BROMINE CHLORIDE 
Wastewater Disinfection with Bromine Chlo- 
ride, 
W85-03273 5D 
CABLEGATION 
Cablegation: IV. The Bypass Method and Cutoff 
Outlets to Improve Water Distribution, 
W85-03382 3F 


Cablegation: V. Dimensionless Design Relation- 
ships, 
W85-03383 3F 


CADMIUM 
Short-Term and Long-Term Effects of Cadmi- 
um on Glycogen Reserves and Liver Size in 
Rainbow Trout (Salmo gairdneri Richardson), 
W85-03228 5C 


Determination of Cadmium and Lead in Natural 
Waters, 
W85-03278 SA 


Effect of Temperature on the Sorption of Lead 
and Cadmium by Ion Exchange, 
W85-03415 5D 


Electrolyte and Water Balance in Plasma and 
Urine of Rainbow Trout (Salmo gairdneri) 
during Chronic Exposure to Cadmium, 

W85-03603 5C 


Cadmium in Freshwaters: Concentrations and 
Chemistry, 
W85-03684 2K 


CADMIUM COMPOUNDS 
Modified Logistic Growth Equation: Effects of 
Cadmium Chloride on the Diatom, Thalassiosira 
weissflogii and the Dinoflagellate, Amphidinium 
carteri in Unialgal and Bialgal Batch Cultures, 
W85-03687 5C 


CALFORNIA 
Historical Perspective on Salinity and Drainage 
Problems in California, 
W85-03655 4A 
CALIBRATION 


Neutron Meter Calibration and Error Control, 
W85-03375 2G 


CARBARYL 


CALIFORNIA 
Seasonal Changes in Dissolved-Gas Supersatura- 
tion in the Sacramento River and Possible Ef- 
fects on Striped Bass, 
W85-03247 5C 


Aerial Photography for Conservation Informa- 
tion and Education, 
W85-03353 7B 


Evaluation of Cotton Canopy Temperature to 
Detect Crop Water Stress, 
W85-03368 21 


Analysis of Scaweed Communities in a Dis- 
turbed Rocky Intertidal Environment near 
Whites Point, Los Angeles, Calif., U.S.A., 

W85-03502 2L 


Scuba Diving: A Tool for Managing Water 
Quality, 
W85-03622 5F 


Epidemiologic Monitoring of Possible Health 
Reactions of Wastewater Reuse, 
W85-03639 5C 


Energy Use Considerations in the Activated 
Sludge Process in Los Angeles, U.S.A., 
W85-03642 5D 


Management Alternatives: Crop, Water, and 
W85-03656 3F 


Effects of Increasing Drainage in the San Joa- 
quin Valley, 
W85-03657 4A 


Use of Saline Water for Irrigation, 
W85-03658 3C 


Size-Fractionation of Natural Phytoplankton 
Communities in Nutrient Bioassay Studies, 
W85-03697 2H 


CANADA 
Long-Term Precipitation Quaiity and Wet Dep- 
osition Fields in the Sudbury Basin, 
W85-03595 5B 


CANALS 
New Approach to Canal and Waterway Mainte- 
nance, 
W85-03274 4A 


Canals Under Blizzard Conditions, 
W85-03581 8A 


CANOPY TEMPERATURE 
Drought Response of Grain Legumes Under 
Irrigation Gradient: II. Plant Water Status and 
Canopy Temperature, 
W85-03355 21 


Evaluation of Cotton Canopy Temperature to 
Detect Crop Water Stress, 
W85-03368 21 


CANVEY ISLAND POINT 
Influence of Sulphide on the Distribution of 
Higher Plants in Salt Marshes, 
W85-03741 2L 


CAPE COD 
Effect of Organic Contamination upon Microbi- 
al Distributions and Heterotrophic Uptake in a 
Cape Cod, Mass., Aquifer, 
W85-03736 5C 


CARBARYL 
Interactions of Carbaryl with Estuarine Bacte- 
rial Communities, 
W85-03238 sxc 
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CARBON 
Kinetics of Carbon Utilization in Treatment of 
Leachate, 


W85-03545 5D 


Monitoring Carbon in World Rivers, 
W85-03654 5B 


CARBON CYCLE 
Carbon Cycle and the Rate of Vertical Accumu- 
lation of Peat in the Mississippi River Deltaic 
Plain, 
W85-03487 2H 
CARBON DIOXIDE 
Effects of CO2 Enrichment and Water Stress on 
Growth of Liquidambar styraciflua and Pinus 
taeda Seedlings, 
W85-03319 21 


CARBON RADIOISOTOPES 
137Cs Diffusion in the Highly Organic Sediment 
of Hidden Lake, Fraser Island, Queensland, 
W85-03497 2H 


CARBONATES 
Nickel Removal from a Synthetic Nickel-Plating 
Wastewater Using Sulfide and Carbonate for 
Precipitation and Coprecipitati 
W85-03300 5D 
CARP 
Methods for Evaluation Maximum Acceptable 
Toxicant Concentration of Some Pesticides 
Upon the Freshwater Fish. I. Evaluation MATC 
Values of Fungicide Thiram (Metode de Deter- 
minare a Valorilor Maxime Admisibile (MATC) 
in Apa a Unor Pesticide Asupra Unor Specii de 
Pesti Dulcicoli. I. Determinarea Valorii MATC 
a Fungicidului Tiuram), 
W85-03531 5C 


CATTAILS 
Seasonal Changes in Concentration of Major 
Nutrient Elements in the Rhizomes and Leaves 
of Typha elephantina Roxb, 
W85-03316 5D 


Short-Term Responses of Young Typha domin- 
gensis and Typha orientalis Plants to High 
Levels of Potassium Chloride, 

W85-03317 5D 


CAVITATION 
Bottom Aeration to Prevent Spillway Chutes 
from Cavitation Erosion (Sohlenbeluftung gegen 
Kavitationserosion in Schussrinnen), 
W85-03444 8A 


Summary of Research Work on Cavitation 
(Essai de synthese des recherches sur la cavita- 
tion), 

W85-03586 8B 


CENTER PIVOT IRRIGATION 
Effects of Pump Selection and Terrain on 
Center Pivot Performance, 
W85-03364 3F 


CENTRAL OTAGO 
Modern Sedimentation at Falls Dam, Upper 
Manuherikia River, Central Otago, New Zea- 
land, 
W85-03488 2 


CESIUM RADIOISOTOPES 
137Cs Diffusion in the Highly Organic Sediment 
of Hidden Lake, Fraser Island, Queensland, 
W85-03497 2H 


Transport of Airborne 90Sr and 137Cs Deposit- 
ed in the Basins of the Five Largest Rivers in 
Finland, 

W85-03678 5B 
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CH’I-LIEN SHAN 
Glaciers in the North-Eastern Part of the 
Ch’ing-Hai-Hsi-Tsang (Qinghai-Xizang) Plateau 
(Tibet) and their Variations, 
W85-03342 2C 


CHAMPAIGN 
Comparison of the Mutagenicity of Sewage 
Sludges, 
W85-03662 SE 


CHANNEL FLOW 
Stability of Sheet Water Flow under a Glacier, 
W85-03341 a 


CHANNELING 
Effect of Channel Alteration on Fish Habitat, 
W85-03507 6G 


Portable RBC Flumes for Furrows and Earthen 
Channels, 


W85-03393 7B 


CHAPARRAL 
Conversion of Arizona Chaparral to Grass In- 
creases Water Yield and Nitrate Loss, 
W85-03564 3B 


CHEMICAL ANALYSIS 
Determination of Arsenite and Arsenate by Dif- 
ferential Pulse Polarography, 
W85-03412 5A 


Automation of the Measurement of Chlorides in 
Natural and Wastewaters (Die Automatisierung 
der Messung von Chloriden in Naturlichen Was- 
sern und in Abwassern), 

W85-03534 7B 


Stripping Test for Estimation of the Removal of 
Organic Substances by Aeration (Stripbarkeit- 
stest zur Abschatzung der Entfernbarkeit Organ- 
ischer Substanzen aus dem Wasser durch Beluf- 


ten), 
W85-03593 5A 


Particulate and Dissolved Organic Carbon and 
Chlorophyll A in the Zaire River, Estuary and 
Plume, 

W85-03676 2L 


CHEMICAL COMPOSTION 
Behaviour of Dissolved Arsenic in the Estuary 
of the River Beaulieu, 
W85-03631 5B 


CHEMICAL INDICATORS 
Chemical Indicators and Surrogate Parameters 
in Water Treatment, 
W85-03623 5F 


CHEMICAL INDUSTRY 
Protect and Monitor Groundwater, 
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Electrolyte and Water Balance in Plasma and 
Urine of Rainbow Trout (Salmo gairdneri) 
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W85-03543 5C 


FLOUNDER 


FLOCCULATION 
Flocculation Time Optimization in Direct Water 
Filtration, 
W85-03724 5D 


FLOOD CONTROL 
Controllability Conditions for Reservoir Flood 
Control Systems with Applications, 
W85-03549 4A 


1983 High Flows on the Colorado River and 
Their Aftermath, 
W85-03704 4A 


Needed Economic Framework for Flood Plain 
Management, 
W85-03707 4A 


Real-Time Flood Forecasting Technique, 
W85-03708 4A 


FLOOD DISCHARGE 
Two-Dimensional HN-Models of Flood Dis- 
charge in Rivers with Flood Plains, (Zweidi- 
mensionale HN-Modelle des Hochwasserab- 
flusses in Flussen mit Vorlandern), 
W85-03449 2E 


FLOOD FORECASTING 
Development of Hydrological Research in 
France Relative to the Influence of Man on 
Water Cycles and the Forecasting of Floods (Le 
developpement de la recherche hydrologique en 
France en relation avec l’influence de I"homme 
sur le cycle de l’eau et la prevision des crues), 
W85-03585 9C 


Real-Time Flood Forecasting Technique, 
W85-03708 44 


FLOOD PLAIN MANAGEMENT 
Needed Economic Framework for Flood Plain 
Management, 
W85-03707 4A 


FLOOD PLAINS 
Two-Dimensional HN-Models of Flood Dis- 
charge in Rivers with Flood Plains, (Zweidi- 
mensionale HN-Modelle des Hochwasserab- 
flusses in Flussen mit Vorlandern), 
W85-03449 2E 


FLOODING 
Re-Examination of the Submerged Tree Fauna 
in Lake Kariba (South Central Africa), 24 Years 
after Inundation, 
W85-03234 2H 


Drought and Flooding Effects on N2 Fixation, 
Water Relations, and Diffusive Resistance of 
Soybean, 

W85-03359 21 


FLORIDA 

Landscape Design Helps Sell Innovative 
Wastewater Effluent Disposal System, 
W85-03275 5D 


Evapotranspiration of Lettuce in Relation to 
Water Table Depth, 
W85-03399 2G 


Effect of Nitrogen and Fiber Content on the 
Decomposition of the Waterhyacinth (Eichhor- 
nia crassipes (Mart.) Solms), 

W85-03696 2H 


Evapotranspiration of a Florida, U.S.A., Fresh- 
water Wetland, 
W85-03759 2D 


FLOUNDER 
Comparative Study on the Fate of the Polychlo- 
rinated Biphenyl 2,4,5,2’,4’,5S’-Hexachlorobi- 
phenyl! and the Polycyclic Aromatic Hydrocar- 
bon Phenanthrene in Flounder (Platichthys 


$U-13 





flesus), Determined by Liquid Scintillation 
Counting and Autoradiography, 
W85-03511 5C 


FLOW 
Effect of Sediment-Transporting Flow on the 
Design of Hydraulic Structures, 
W85-03582 8B 


FLOW DISCHARGE 
Discharge Computation in Gravel Rivers (Ab- 
flubberechnung in kiesfuhrenden Flussen), 
W85-03267 2E 


FLOW INJECTION ANALYSIS 
Spectrophotometric Determination of Cyanide 
by Unsegmented Flow Methods, 

W85-03408 5A 


Determination of Nitrate in Natural Waters by 
Flow-Injection Analysis, 
W85-03720 SA 


FLUID MECHANICS 
Summary of Research Work on Cavitation 
(Essai de synthese des recherches sur la cavita- 
tion), 
W85-03586 8B 


Water Hammer: Causes and Effects, 
W85-03626 8B 


Alternative Approach to Linear and Nonlinear 
Stability Calculations at Finite Reynolds Num- 


bers, 
W85-03749 8B 


FLUMES 
Portable RBC Flumes for Furrows and Earthen 


Channels, 
W85-03393 7B 


FLUORANTHENE 
Spatial and Temporal Concentration Gradients 
of PAH (Fluoranthene, Benzo(a)pyrene), 
gamma-BHC and 2,4-D in Samples of Soil, Soil 
Water and Ground Water in an Agricultural 
Research Area, 
W85-03289 5B 


FLUORESCEIN DIACETATE 
Applicability of the Fluorescein Diacetate 
Method of Detecting Active Bacteria in Fresh- 


water, 

W85-03306 5A 
FLUORIDES 

Free Fluoride of the Pamlico River in North 

Carolina; A New Method to Localize the Dis- 


charge of Polluted Water into an Estuary, 
W85-03539 5B 


Fluoride Analyses of Patient Water Supplies Re- 
quested by North Carolina Health Professionals, 
W85-03748 SF 


FLY ASH 
Removal of Cr(VI) from Aqueous Solutions by 
Adsorption on Fly Ash-Wollastonite, 
W85-03407 5D 


FOOD PROCESSING INDUSTRY 
Rational Water Use in Agriculture, Forestry, 
and Food Production (Die rationelle Wasserver- 
wendung in der Land-, Forst- und Nahrungsgu- 
terwirtschaft), 
W85-03468 3F 


FOREST WATERSHEDS 
Changes in Streamflow in an Herbicide-Treated 
Pinyon-Juniper Watershed in Arizona, 
W85-03563 3B 
FORESTRY 
Rational Water Use in Agriculture, Forestry, 
and Food Production (Die rationelle Wasserver- 


SU-14 


wendung in der Land-, Forst- und Nahrungsgu- 

terwirtschaft), 

W85-03468 3F 
FORESTS 

Possible Indirect Long-Term Effects of Acid 

Precipitation on Forest Growth, 

W85-03490 5c 


Evaporation from Forests in Cloud Enhances 
the Effects of Acid Deposition, 
W85-03535 5B 


Sediment Production From Forest Road Sur- 
faces, 
W85-03576 2J 


What are the Limits on Forest Evaporation, 
W85-03760 2D 


FRACTURE PERMEABILITY 
Effects of Groundwater Geochemistry on the 
Permeability of Grouted Fractures, 
W85-03416 2F 


FRANCE 
Pumping Storage Scheme Grand’Maison 
(France) (Pumpspeicheranlage Grand’Maison 
(Frankreich)), 
W85-03442 8A 


Development of Hydrological Research in 
France Relative to the Influence of Man on 
Water Cycles and the Forecasting of Floods (Le 
developpement de la recherche hydrologique en 
France en relation avec l’influence de l’homme 
sur le cycle de l’eau et la prevision des crues), 
W85-03585 9C 


Methodology for Producing an Inventory of 
Sites for Small Hydroelectric Schemes. Haute- 
Savoie, a Case Study (Methodologie d’un Inven- 
taire de Sites de Microcentrales Cas de la Haute- 
Savoie), 

W85-03587 6A 


Gulf of Fos (France): Main Hydrological Fea- 
tures (1976-1978), 
W85-03695 2L 


FRASER ISLAND 
137Cs Diffusion in the Highly Organic Sediment 
of Hidden Lake, Fraser Island, Queensland, 
W85-03497 2H 


FRAUENAU DAM 
Monitoring of the Grout Curtain of Frauenau 
Dam (Kontrolle der Untergrundabdichtung des 
Staudammes Frauenau), 
W85-03263 8E 


FRICTION CONES 
Piezometer-Friction Cone Investigation at a 
Tailings Dam, 
W85-03428 8A 


FROZEN SOIL 
Transport of Water in Frozen Soil: III. Experi- 
ments on the Effects of Ice Content, 
W85-03477 2G 


FUNGICIDES 

Methods for Evaluation Maximum Acceptable 
Toxicant Concentration of Some Pesticides 
Upon the Freshwater Fish. I. Evaluation MATC 
Values of Fungicide Thiram (Metode de Deter- 
minare a Valorilor Maxime Admisibile (MATC) 
in Apa a Unor Pesticide Asupra Unor Specii de 
Pesti Dulcicoli. I. Determinarea Valorii MATC 
a Fungicidului Tiuram), 

W85-03531 5C 


FURROW IRRIGATION 
Spectral Analysis of Water Advance in Level 
Basins, 


W85-03380 2G 


Comparison and Selection of Furrow Irrigation 
Models, 
W85-03484 3F 


FURROWS 
Portable RBC Flumes for Furrows and Earthen 
Channels, 


W85-03393 7B 


GAGGENAU 
Reservoir Murg in Gaggenau (Murgstau Gag- 
genau), 
W85-03268 8A 


GAS CHROMATOGRAPHY 
Determination of Ionic Alkyllead Compounds in 
Water by Gas Chromatography/Atomic Ab- 
sorption Spectrometry, 
W85-03732 SA 


GASTROPODS 
Studies on the Effects of Sewage Effluent on 
Gastropod Populations in Experimental Streams, 
W85-03540 5C 


GEESTE CREEK 
Sediment Transport Measurements of Two 
Northern German Creeks (Messungen des Fest- 
stofftransports von zwei Norddeutschen 
Bachen), 
W85-03448 2J 


GEOCHEMISTRY 
Effects of Groundwater Geochemistry on the 
Permeability of Grouted Fractures, 
W85-03416 2F 


Geochemical Reactions Associated with Low- 
Temperature Thermal Energy Storage in 
Aquifers, 

W85-03425 2F 


GEOHYDROLOGY 
Studies on the Technology of Underground 
Water Treatment (Untersuchungen zu den Tech- 
nologien der Aufbereitung von Wasser im Un- 
tergrund), 
W85-03526 5F 


Studies on Iron and Manganese Removal in a 
Groundwater Conductor (Untersuchungen zur 
Enteisenung und Entmanganung im Grundwas- 
serleiter), 

W85-03527 5F 


Kinetics of Iron Oxidation During Groundwater 
Filtration in the Groundwater Conductor (Zur 
Kinetik der Oxydation von Eisen bei der Filtra- 
tion von Grundwasser im Grundwasserleiter), 
W85-03533 5F 


GEOLOGIC MAPPING 
Three-Dimensional Geologic Mapping: A Basis 
for Hydrogeologic and Land-Use Evaluations, 
W85-03272 8E 


GEOLOGICAL FRACTURES 
Use of Krigging to Forecast Fracturation of 
Rocks (Prevision par Krigeage de la Fractura- 
tion des Roches), 
W85-03536 2F 


Deformations and Structure of Reservoirs in the 
Mesozoic Carbonate Series of Central Portugal 
(Eastern Part of Fatima Plateau) (Deformations 
Cassantes et Structure de Magasin dans la Cou- 
verture Carbonateee Mesozoique du Centre du 
Portugal (Est du Plateau de Fatima)), 

W85-03537 2F 


GEORGIA 
Fish-Nursery Use in Georgia Salt-Marsh Estu- 
aries: The Influence of Springtime Freshwater 
Conditions, 
W85-03246 2L 





Quantification of Wood Habitat in Subtropical 
Coastal Plain Streams, 
W85-03601 2H 


Screening for Organic Contamination of 
Groundwater: Ethylene Dibromide in Georgia 
Irrigation Wells, 

W85-03669 5A 


Approximate Method for Partitioning Daily 
Streamflow Data, 
W85-03758 2A 


GEOTHERMAL POWER 

Krafla Geothermal Field, Iceland; 3. The Gener- 
ating Capacity of the Field, 

W85-03555 4B 


GEOTHERMAL RESO! 


JURCES 
Krafla Geothermal Field, Iceland; 1. Analysis of 
Well Test Data, 
W85-03553 2F 


Krafla Geothermal Field, Iceland; 2. The Natu- 
ral State of the System, 
W85-03554 2F 


Krafla Geothermal Field, Iceland; 3. The Gener- 
ating Capacity of the Field, 
W85-03555 4B 


Krafla Geothermal Field, Iceland; 4. History 
Match and Prediction of Individual Well Per- 
formance, 

W85-03556 4B 


GEOTHERMAL WATER 


Influence of the Geothermal Waters on Fishes 
and Aquatic Invertebrates, in the Plain of Banat 
(Influenta Apelor Geotermale, din Cimpia Bana- 
tului, Asupra Pestilor si Nevertebratelor Acva- 
tice), 

W85-03532 5C 


GERMANY (DEMOCRATIC REPUBLIC) 
Condition and Reconstruction of Dams (Zustand 
und Rekonstruktion von Talsperren), 

W85-03450 8A 


Studies on Securing and Increasing the Effec- 
tiveness of Older Dams (Beitrage zur Sicherung 
und Erhohung der Effektivitat alterer Talsper- 
ren), 

W85-03451 4A 


Problems in Reconstructing Gravity Dams - 
Stress-Deformation Analysis for an Added Con- 
crete Coating (Probleme der Rekonstruktion 
von §Gewichtsstaumauern-Spannungs-Verfor- 
mungsanalyse fur Einen Vorsatzbetonmantel), 

W85-03452 8A 


Aspects of Evaluating the Rehabilitation of the 
Foundation at the Muldenburg Dam (Einige 
Aspekte zur Auswertung der Untergrundsanier- 
ung an der Talsperre Muldenberg), 

W85-03454 8A 


Increase of Capacity of the Weidatal Dam 
System (Die Steigerung der Leistungsfahigkeit 
des Systems der Weidatalsperren), 

W85-03455 4A 


Rehabilitation of the Bituminous Slope Lining at 
the Ohra Dam (Sanierungsarbeiten an der Bitu- 
minosen Aubenhaut der Ohra-Talsperre), 

W85-03456 8A 


Further Tasks for the Intensification of 

Wastewater and Sludge Treatment (Die wei- 

teren Aufgaben zur Intensivierung der Ab- 
- un eSnhl Al 2), 

W85-03458 5D 





Problems in Wastewater Sludge Treatment - 
Practical Experience in Sewage-Sludge Thicken- 
ing (Probleme der Ab 





lung Betriebserfahrungen mit der Eindickung 
von Frischschlamm), 
W85-03459 5D 


Mode of Operation of the New Water-Use 
Charges and Industrial Prices That Became Ef- 
fective January 1, 1984 in the Water-Manage- 
ment Sector (Zur Wirkungsweise der ab 1. 
Januar 1984 geltenden neuen Wassernutzung- 
sentgelte und Industriepreise der Wasserwirts- 


6C 


5D 


Economical Water Use in the Zielitz Potash 
Plant (Wirtschaftliche Wassernutzung im VEB 
Kalibetrieb Zielitz), 

W85-03467 3E 


Rational Water Use in Agriculture, Forestry, 
and Food Production (Die rationelle Wasserver- 
wendung i in der Land-, Forst- und Nahrungsgu- 


3F 


Experience with Rational Water Management in 
Animal Raising (Erfahrungen beim rationellen 
Umgang mit Wasser in der Tierproduktion), 

W85-03469 3F 


Utilization of Pit Water at the Janschwalde 
Super Power Station as a Means of Rational 
Water Use (Grubenwassereinsatz im Grossk- 
taftwerk Janschwalde als Massnahme der ration- 
ellen Wasserverwendung), 

W85-03470 5D 


Stimulation of Rational Water Use M 


GERMANY (FEDERAL REPUBLIC) 


Calculation of Areal Precipitation Values and 
the Representativeness of Precipitation Measur- 
ing Networks (Zur Berechnung von Gebietswer- 
ten des Niederschlages und der Reprasentativitat 
von Niederschl zen), 


W85-03519 2B 


Responsibility of the Department of Energy, 
Environmental Protection, and Water Manage- 
ment of the Dresden City Council for Ground- 
water Conservation in Drinking-Water Supply 
Areas (Die Verantwortung der Abteilung Ener- 
gie, Umweltschutz und Wasserwirtschaft beim 
Rat der Stadt Dresden fur den Schutz des 
Grundwassers in Trinkwassergewinnungsgebie- 





ten), 
W85-03520 6F 


Increasing the Rate of Degradation in 
Wastewater Pond Facilities with Anaerobic Pre- 
liminary Treatment — (Zur Steigerung der 
Abbaurate in Ab mit anaero- 
bem Vorbecken), 

W85-03522 5D 





Results of Rational Water Use in the District of 
Dresden (Ergebnisse der rationellen Wasserver- 
wendung im Bezirk Dresden), 

W85-03523 3E 


Studies on the Technology of Underground 
Water Treatment (Untersuchungen zu den Tech- 
nologien der Aufbereitung von Wasser im Un- 
tergrund), 

W85-03526 SF 


Observations from the Societal Control of Natu- 
ral Waters and Water Facilities During the 1983 
Spring Dike and River Inspection (Erfahrungen 
aus der Gesellschaftlichen Kontrolle der 





(Zur Stimulierung von Massnahmen der ration- 
ellen Wasserverwendung), 
W85-03471 3E 


Experience in the Magdeburg District with the 
Implementation of Rational Water Use (Erfah- 
rungen des Bezirkes Magdeburg bei der Durch- 
setzung der rationellen Wasserverwendung), 

W85-03472 3F 


Observations on and Results of Rational Energy 
Use at the Neubrandenburg Water and 
Wastewater Treatment Facilities (Erfahrungen 
und Ergebnisse bei der Rationellen Energiean- 
wendung im VEB Wasserversorgung und Ab- 
wasserbehandlung Neubrandenburg), 

W85-03514 5D 


Problems of Water Volume Balance in the Spree 
River District Impacted by Mining Operations 
(Probleme der Wassermengenbilanz im Bergbau- 
beeinflussten Spreegebiet), 

W85-03515 3B 


Efforts Toward a Basic Economic Study and 
Planning of the Drinking-Water Supply in the 
Upper Spree Region as a Basis for Capital In- 
vestment (Arbeiten zur Grundfondswirtschaftli- 
chen Untersuchung und Planung der Trinkwas- 
serversorgung im Oberen Spreegebiet als 
Grundlage der Investitionstatigkeit), 

W85-03516 3B 


Electronic dp Applications in the Saale-Werra 
Water District (Die Anwendung der EDV in 
der Wasserwirtschaftsdirektion Saale-Werra), 

W85-03517 7C 


Minicomputer Program for Water-Level Calcu- 
lation and Forecasting and Its Testing on the 
Oder Between Eisenhuttenstadt and Kietz 
(Kleinrechnerprogramm zur Wasserstandsber- 
echnung und -vorhersage und Dessen Erpro- 
bung am Oderabschnitt Eisenhuttenstadt-Kietz), 
W85-03518 2E 


G und der Wasserwirtschaftlichen Anla- 
gen Wahrend der Fruhjahrsdeich- und Flusss- 
chau 1983), 

W85-03528 6E 


Observations from the Execution of Water In- 
spections in the Schwerin District (Erfahrungen 
bei der Durchfuhrung von Gewasserschauen im 
Bezirk Schwerin), 

W85-03529 6E 


Observations from the Execution of Dike and 
Drainage Ditch Inspection in the Magdeburg 
District (Erfahrungen bei der Durchfuhrung von 
Deich- und Grabenschauen im Bezirk Magde- 
burg), 

W85-03530 6E 


GERMANY (FEDERAL REPUBLIC) 


Factors of Simultaneous Consumption and 
Supply Patterns at Long Distance Drinking 
Water Supply Systems (Gleichzei tor 
und Abnahmech akteristiken bei Fernwassers- 
VEISOrs ), 


W85-03248 SF 











Design of Reservoir Basins in Flat Valleys with 
Special Consideration of Environmental Aspects 
- Presented by the River Altmuhl Diversion 
(Umweltfreundliche Gestaltung von Staubecken 
in flachen Talraumen-dargestellt am Beispiel der 
Altmuhluberleitung), 

W85-03249 8A 


Environmental Influences of Dams Constructed 
During the Past 300 Years in the Western ‘Harz’ 
(Die Umwelteinflusse von 300 Jahren Talsper- 
renbau im Westharz), 

W85-03250 6G 


Consideration of Scenic and Ecological Aspects 
during Construction of the Rhine-Main-Danube- 
Waterway (Landschaftsgestalterische und okolo- 
gische Fragen beim Bau der Rhein-Main-Donau- 
Wasserstrasse), 

W85-03251 6A 





GERMANY (FEDERAL REPUBLIC) 


Environmental Aspects for Water Power Plants 
along the River Lech (Umweltgestaltung bei 
Wasserkraftanlagen am Lech), 

W85-03252 6G 


Sealing of the Heavily Jointed Sandstone Strata 
at Brombach-Dam (Abdichtung des stark klufti- 
gen Sandsteingebirges an der Brombachtal- 
sperre), 

W85-03260 8F 


Monitoring of the Grout Curtain of Frauenau 
Dam (Kontrolle der Untergrundabdichtung des 
Staudammes Frauenau), 

W85-03263 8E 


New Main Lock and Dam Krotzenburg (Die 
neue Main-Staustufe Krotzenburg), 
W85-03264 8A 


Reservoir Murg in Gaggenau (Murgstau Gag- 


genau), 
W85-03268 8A 


New Developments for Emergency Water 
Supply under the Law on Safeguarding Water 
Supply (Neve Entwicklungen fur die Trink- 
wasser-Notversorgung nach dem Wassersicher- 
stellungsgesetz), 

W85-03270 5F 


Organic Micropollutants’ Balances in Water- 
sheds of Northestern Bavaria, 
W85-03285 5B 


Behaviour of Some Organic Micropollutants in 
River Sediments and Groundwater, 
W85-03288 5B 


Check Weir at Kehl/Strassburg and the Lateral 
Polders of the River Rhine Near Altenheim 
(Das Kulturwehr Kehl/Strassburg und die Sei- 
tenpolder des Rheins bei Altenheim), 

W85-03437 4A 


Current Measurements in Lake Constance (Stro- 
mungen im Bodensee), 
W85-03438 2H 


Multi-Purpose Projects for Water Storage and 
Aqueducts in Baden-Wurttemberg (Mehrzweck- 
projekte fur Wasserspeicherung und Wasseru- 
berleitung in Baden-Wurttemberg), 

W85-03443 8A 


Application of a Basic Hydraulic Principle for 
the Water Distribution in the New Water Works 
Egau of the Landeswasserversorgung (Anwen- 
dung eines alten Hydraulischen Prinzips der 
Wasserverteilung im Neuen Egau-Wasserwerk 
der Landeswasserversorgung), 

W85-03446 5F 


60 Years of the River Inn Power Plant Toging- 
Jettenbach (60 Jahre Innkraftwerk Toging-Jet- 
tenbach), 

W85-03447 8A 


Sediment Transport Measurements of Two 
Northern German Creeks (Messungen des Fest- 
stofftransports von zwei Norddeutschen 
Bachen), 

W85-03448 2J 


Drinking Water Situation in the Federal Repub- 
lic of Germany at the Time of the Acceptance of 
the E.E.C. Drinking Water Directive (Die 
Trinkwassersituation in der Bundesrepublik 
Deutschland bei Ubernahme der EG-Richtlinie 
Trinkwasser), 

W85-03591 5F 


Use of Biofiltration for Further Wastewater 


Treatment, 
W85-03649 5D 


SU-16 


Dry Bed Filtration as a Second Biological Stage 
for the City of Mannheim (1,200,000 PE), 
W85-03650 5D 


Experiences with Polishing Lagoons, 
W85-03651 5D 
GHANA 


Health Impact of the Kpong Dam in — 
W85-03323 


GILLS 
Uptake Efficiency of the Gills of English Sole 
(Parophrys vetulus) for Four Phthalate Esters, 
W85-03607 5C 


GLACIAL STREAMS 
Stability of Sheet Water Flow under a Glacier, 
W85-03341 2C 


GLACIER BALANCE 
Net Balance, Surface Lowering, and Ice-Flow 
Pattern in the Interior of Lewis Glacier, Mount 
Kenya, Kenya, 
W85-03343 2C 


GLACIER HYDROLOGY 
Investigations of Glacier Hydrological Systems 
Using Dye Tracer Techniques: Observations at 
Pasterzengletscher, Austria, 
W85-03344 2C 


GLACIER SURGES 
Glaciers in the North-Eastern Part of the 
Ch’ing-Hai-Hsi-Tsang (Qinghai-Xizang) Plateau 
(Tibet) and their Variations, 
W85-03342 te 


GLACIERS 
Stability of Sheet Water Flow under a Glacier, 
W85-03341 2C 


Glaciers in the North-Eastern Part of the 
Ch’ing-Hai-Hsi-Tsang (Qinghai-Xizang) Plateau 
(Tibet) and their Variations, 

W85-03342 2C 


Isotope Stratification in High Mountain Gla- 
ciers: Examples from the Peruvian Andes and 
Himalaya, 

W85-03345 2C 


GNATHONEMUS 
Toxicity Warning Monitor Using the Weakly 
Electric Fish, Gnathonemus petersi, 
W85-03546 5A 


GOLDFISH 

Methods for Evaluation Maximum Acceptable 
Toxicant Concentration of Some Pesticides 
Upon the Freshwater Fish. I. Evaluation MATC 
Values of Fungicide Thiram (Metode de Deter- 
minare a Valorilor Maxime Admisibile (MATC) 
in Apa a Unor Pesticide Asupra Unor Specii de 
Pesti Dulcicoli. I. Determinarea Valorii MATC 
a Fungicidului Tiuram), 

W85-03531 SC 


GOULAIS RIVER 
Changes in Populations and Drift of Stream 
Invertebrates Following Lampricide Treatment, 
W85-03605 5C 


GRAND CANYON 
Recreational Water Quality Analyses of the Col- 
orado River Corridor in Grand Canyon, 
W85-03430 5B 


GRAND’MAISON 
Pumping Storage Scheme 
(France) (Pumpspeicheranlage 
(Frankreich)), 
W85-03442 8A 


GRAPHITIZED CARBON BLACK 
Sample Enrichment for Gas Chromatographic 
Mass Spectrometric Analysis of Polynuclear Ar- 


Grand’Maison 
Grand’Maison 


omatic Hydrocarbons in Water and in Organic 

Mixtures, 

W85-03411 5A 
GRASMERE 

Contribution of Nitrification in the Water 

Column and Profundal Sediments to the Total 

Oxygen Deficit of the Hypolimnion of a Meso- 

trophic Lake (Grasmere, English Lake ae 

W85-03305 


GRASS SHRIMP 
Effects of Fenvalerate on Larval Development 
of Palaemonetes pugio (Holthuis) and on Larval 
Metabolism during Osmotic Stress, 
W85-03691 5c 


GRASSLANDS 
Diffusion-Based 
Native Grassland, 
W85-03482 2G 


GRAVEL RIVERS 
Discharge Computation in Gravel Rivers (Ab- 
flubberechnung in kiesfuhrenden Flussen), 
W85-03267 2E 


GRAVELS 
Interrelationship Between Some Environmental 
Factors of Riverbed Gravels and Pollution 
Index of Bottom Fauna in the River, 
W85-03509 5C 


GRAVITY 
Theoretical Analysis of the Role of Groundwat- 
er Flow in the Genesis of Stratabound Ore De- 
posits. 2. Quantitative Results, 
W85-03673 2K 


GRAVITY DAMS 
Problems in Reconstructing Gravity Dams - 
Stress-Deformation Analysis for an Added Con- 
crete Coating (Probleme der Rekonstruktion 
von §Gewichtsstaumauern-Spannungs-Verfor- 
mungsanalyse fur Einen Vorsatzbetonmantel), 
W85-03452 8A 


GRAVITY FLOW 
Small-Scale Gravity Flow Water Systems in 
Phrae Province, Thailand, 
W85-03709 SF 


Soil Water Simulation for 


GREAT LAKES 
Toxic Fallout: The Invisible Great Lakes Prob- 
lem, 
W85-03713 5B 


GREAT MIAMI RIVER 
Nitrogen Cycle and Algal Growth Modeling, 
W85-03335 SB 


GREAT PLAINS 
Saline-Seep Reclamation in the Northern Great 
Plains, 
W85-03384 4B 
GREECE 


Real-Time Flood Forecasting Technique, 
W85-03708 4A 


GREIFSWALD-LADEBOW 
Increasing the Rate of Degradation in 
Wastewater Pond Facilities with Anaerobic Pre- 
liminary Treatment Basins (Zur Steigerung der 
Abbaurate in Abwasserteich mit anaero- 
bem Vorbecken), 
W85-03522 5D 


GROUNDWATER 
Soft Rot Erwinia Bacteria in Surface and Under- 
ground Waters in Southern Scotland and in Col- 
orado, United States, 
W85-03297 5B 





Effects of Groundwater Geochemistry on the 
Permeability of Grouted Fractures, 
W85-03416 2F 





Impact of Groundwater on Mining and Under- 
ground Space Development in the Niagara Es- 
carpment Area, 

W85-03417 2F 


Geochemical Reactions Associated with Low- 
Temperature Thermal Energy Storage in 
Aquifers, 

W85-03425 2F 


Kinetics of Iron Oxidation During Groundwater 
Filtration in the Groundwater Conductor (Zur 
Kinetik der Oxydation von Eisen bei der Filtra- 
tion von Grundwasser im Grundwasserleiter), 
W85-03533 5F 


Removing Iron and Manganese from Ground- 
water. 
W85-03629 5G 


Protect and Monitor Groundwater, 
W85-03744 5G 


GROUNDWATER CONTAMINATION 
Groundwater Contamination From an Inactive 
Uranium Mill Tailings Pile: 1. Application of a 
Chemical Mixing Model, 

W85-03575 5B 


GROUNDWATER HYDROLOGY 
Problems of Water Volume Balance in the Spree 
River District Impacted by Mining Operations 
(Probleme der Wassermengenbilanz im Bergbau- 
beeinflussten Spreegebiet), 
W85-03515 3B 


GROUNDWATER MANAGEMENT 
Responsibility of the Department of Energy, 
Environmental Protection, and Water Manage- 
ment of the Dresden City Council for Ground- 
water Conservation in Drinking-Water Supply 
Areas (Die Verantwortung der Abteilung Ener- 
gie, Umweltschutz und Wasserwirtschaft beim 
Rat der Stadt Dresden fur den Schutz des 
Grundwassers in Trinkwassergewinnungsgebie- 


ten), 
W85-03520 6F 


Design of a Physically-Based Distributed Param- 
eter Model for Arid-Zone Surface-Groundwater 
Management, 

W85-03751 2A 


GROUNDWATER MOVEMENT 
Finite Element Dual Mesh Method to Calculate 
Nodal Darcy Velocities in Nonhomogeneous 
and Anisotropic Aquifers, 
W85-03571 2F 


Eigenvalue Solution Continuous in Time to the 
Spatially Discretized Solute Transport Equation 
in Steady Groundwater Flow, 

W85-03573 5B 


Theoretical Analysis of the Role of Groundwat- 
er Flow in the Genesis of Stratabound Ore De- 
posits. 1. Mathematical and Numerical Model, 
W85-03672 2F 


Theoretical Analysis of the Role of Groundwat- 
er Flow in the Genesis of Stratabound Ore De- 
posits. 2. Quantitative Results, 

W85-03673 2K 


GROUNDWATER POLLUTION 
Spatial and Temporal Concentration Gradients 
of PAH (Fluoranthene, Benzo(a)pyrene), 
gamma-BHC and 2,4-D in Samples of Soil, Soil 
Water and Ground Water in an Agricultural 
Research Area, 
W85-03289 5B 


Screening for Organic Contamination of 
Groundwater: Ethylene Dibromide in Georgia 
Irrigation Wells, 

W85-03669 SA 


Liners to Protect Water Resources, 
W85-03715 5G 


Bentonite Liners and Caps for Lagoons and 
Landfills, 
W85-03717 5G 


Bonded-Phase Extraction Column Isolation of 
Organic Compounds in Groundwater at a Haz- 
ardous Waste Site, 

W85-03734 5A 


Effect of Organic Contamination upon Microbi- 
al Distributions and Heterotrophic Uptake in a 
Cape Cod, Mass., Aquifer, 

W85-03736 5C 


GROUNDWATER PRESSURE 
Temporal Changes of Groundwater Pressure in 
a Natural Slope of Nonfissured Clay, 
W85-03420 2G 


GROUNDWATER PROTECTION 
Is Hazardous Waste Disposal in Clay Vaults 


Safe, 

W85-03617 5G 
GROUNDWATER RECHARGE 

From Infiltration to Recharge: Use of a Para- 


metric Transfer Function, 
W85-03754 2A 


GROUT CURTAINS 
Monitoring of the Grout Curtain of Frauenau 
Dam (Kontrolle der Untergr des 
Staudammes Frauenau), 

W85-03263 8E 


GROUTING 
Sealing of the Heavily Jointed Sandstone Strata 
at Brombach-Dam (Abdichtung des stark klufti- 
gen Sandsteingebirges an der Brombachtal- 
sperre), 
'W85-03260 8F 


GUAYULE 
Crop Water Stress Index, Soil Water, and 
Rubber Yield Relations for the Guayule Plant, 
W85-03361 2i 


GULF OF BOTHNIA 
Landsat Classification of the Hydrolittoral Areas 
of the Bay of Liminka (Gulf of Bothnia, Fin- 
land), 
W85-03491 7B 


GULF OF FOS 
Gulf of Fos (France): Main Hydrological Fea- 
tures (1976-1978), 
W85-03695 2L 


GULF OF ST. LAWRENCE 
Dissolved Chromium in the St. Lawrence Estu- 


deahdich 





So 


ary, 
W85-03633 2L 


GULLY EROSION 
Gullies of Imo, 
W85-03350 2J 


HA-LUNG 
Glaciers in the North-Eastern Part of the 
Ch’ing-Hai-Hsi-Tsang (Qinghai-Xizang) Plateau 
(Tibet) and their Variations, 
W85-03342 2C 


HALOGENATED HYDROCARBONS 
Interactions of Halogenated Hydrocarbons with 
Soils, 

W85-03287 5B 


HARDNESS 
Denitrification in Sewage Treatment Plants - 
Demand in Regions with Small Carbonate Hard- 
ness of the Drinking-Water (Denitrifikation in 
Klaranlagen - Forderung in Regionen mit ger- 
inger Carbonatharte des Trinkwassers), 
W85-03271 5D 


HARTBEESPOORT DAM 
Microcystis aeruginosa and Underwater Light 
Attenuation in a Hypertrophic Lake (Hartbee- 
spoort Dam, South Africa), 
W85-03740 2H 


HARZ MOUNTAINS 
Environmental Influences of Dams Constructed 
During the Past 300 Years in the Western ‘Harz’ 
(Die Umwelteinflusse von 300 Jahren Talsper- 
renbau im Westharz), 
W85-03250 6G 


HAUTE-SAVOIE 
Methodology for Producing an Inventory of 
Sites for Small Hydroelectric Schemes. Haute- 
Savoie, a Case Study (Methodologie d’un Inven- 
taire de Sites de Microcentrales Cas de la Haute- 
Savoie), 
W85-03587 6A 


HAZARDOUS MATERIALS 
Bonded-Phase Extraction Column Isolation of 
Organic Compounds in Groundwater at a Haz- 
ardous Waste Site, 
W85-03734 5A 


HAZARDOUS WASTES 
Is Hazardous Waste Disposal in Clay Vaults 
Safe, 
W85-03617 5G 


Factors in Design, Location and Integrity of 
Landfills, 
W85-03712 SE 


HEADWATERS 
Downstream Increase in the Abundance and He- 
terotrophic Activity of Suspended Bacteria in an 
Intermittent Calcareous Headstream, 
W85-03686 2H 


HEAT STORAGE 
Geochemical Reactions Associated with Low- 
Temperature Thermal Energy Storage in 
Aquifers, 
W85-03425 2F 


HEATHER 
Ecological Effects of Heather Burning; I. Water 
Infiltration, Moisture Retention and Porosity of 
Surface Soil, 
W85-03739 2G 


HEAVY METALS 
Certification of the Contents of Some Heavy 
Metals (Cd, Co, Cu, Mn, Hg, Ni, Pb, and Zn) in 
Three Types of Sewage Sludge, 
W85-03279 SA 


Relationships between the Partitioning of Trace 
Metals in Sediments and Their Accumulation in 
the Tissues of the Freshwater Mollusc Elliptio 
complanata in a Mining Area, 

W85-03308 5B 


Case History of Industrial Pretreatment in Co- 
lumbus, Ohio, 
W85-03331 sD 


Differential Pulse Stripping-Voltammetry for 
Routine Heavy-Metal Analysis of Drinking 
Water (Differentielle Pulsinversvoltammetrie fur 
die Schwermetallanalytik von Trinkwasser), 

W85-03719 SA 


HERBICIDES 
Uptake and Accumulation of Selected Herbi- 
cides by the Freshwater Alga Scenedesmus, 
W85-03224 $c 


Occurrence and Toxicity of Herbicides in Reef 
Building Corals, 
W85-03313 5c 





Anomalies in the High-Performance Liquid 
Chromatographic Determination of Diquat in 
Water Samples, 

W85-03405 5A 


Changes in Streamflow in an Herbicide-Treated 
Pinyon-Juniper Watershed in Arizona, 
W85-03563 3B 


Experience with Rational Water Management in 
Animal Raising (Erfahrungen beim rationellen 
Umgang mit Wasser in der Tierproduktion), 
W85-03469 


HERNING 
Nitrification and Phosphorus Removal From 
Trickling Filter Effluents, 
W85-03646 5D 


HERRING 
Effects of Zinc on the Ultrastructure of the 
Brain Cells of the Larvae of Clupea harengus L., 
W85-03689 5C 


terotrophic Activity of Suspended Bacteria in an 
Intermittent Calcareous Headstream, 
W85-03686 2H 


HEXACHLOROBENZENE 
Fate of 2,4,6-Trichlorophenol, Pentachloro- 
phenol, p-Chlorobiphenyl, and Hexachloroben- 
zene in an Outdoor Experimental Pond: Com- 
parison between Observations and Predictions 
Based on Laboratory Data, 
W85-03227 5B 


HEXACHLOROBIPHENYL 

Comparative Study on the Fate of the Polychlo- 
rinated Biphenyl 2,4,5,2’,4’,5’-Hexachlorobi- 
phenyl and the Polycyclic Aromatic Hydrocar- 
bon Phenanthrene in Flounder (Platichthys 
flesus), Determined by Liquid Scintillation 
Counting and Autoradiography, 

W85-03511 5C 


HIDDEN LAKE 
137Cs Diffusion in the Highly Organic Sediment 
of Hidden Lake, Fraser Island, Queensland, 
W85-03497 2H 


HIGH-PERFORMANCE LIQUID 
CHROMATOGRAPHY 
High-Performance Liquid Chromatographic 
Analysis of Rotenone and Rotenonone in Water 
by Direct Injection, 
W85-03406 5A 


HILLS 
Acid Deposition in Rain over Hills, 
W85-03294 5B 
HINSDALE 
Comparison of the Mutagenicity of Sewage 
Sludges, 
W85-03662 SE 


HISTORY 
Historical Overview of Cross-Flow Turbine, 
W85-03328 8C 


60 Years of the River Inn Power Plant Toging- 
Jettenbach (60 Jahre Innkraftwerk Toging-Jet- 
tenbach), 

W85-03447 8A 


HOCHREIN 
Weedage of the Hochrhein by Crowfoot (Ran- 
unculus fluitans) (Verkrautung des Hochrheins 
Durch ‘Flutenden Hahnenfuss’), 
W85-03440 5C 


HORIZONTAL LOADING 
Reinforced Earth Retaining Wall Under Verti- 
cal and Horizontal Strip Loading, 
W85-03423 8D 
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HOUSTON 
Improving the Performance of Houston’s South- 
west Wastewater Treatment Plant, U.S.A., 
W85-03653 5D 


HUMIC ACIDS 
Increased Chloroform Production from Model 
Components of Aquatic Humus and Mixtures of 
Chlorine Dioxide/Chlorine, 
W85-03664 5F 
HUNGARY 
Composition and Acidity of Precipitation in 
Hungary, 
W85-03291 5B 


Sludge Treatment at the Wastewater-Treatment 
Facility in the City of Pecs (Schlammbehand- 
lung in der Ab inigungsanlage der Stadt 
Pecs), 

W85-03463 5D 


HYDRAULIC CONDUCTIVITY 
In Situ Estimation of Hydraulic Conductivity 
Using Simplified Methods, 
W85-03560 2G 








HYDRAULIC DESIGN 
Effect of Sediment-Transporting Flow on the 
Design of Hydraulic Structures, 
W85-03582 8B 


HYDRAULIC EQUIPMENT 
Experience in the Operation of Hydraulic Struc- 
tures and Equipment of Hydroelectric Stations, 
W85-03583 8C 


Alignment of the Rotor of a Vertical Unit, 
W85-03584 8C 


HYDRAULIC-FILL DAMS 
Seepage Regime of the Hydraulic-Fill Dam of 
the Mingechaur Hydropower Development, 
W85-03577 8D 


HYDRAULIC PROPERTIES 
Unsaturated Soil Hydraulic Properties from Re- 
distribution of Injected Water, 
W85-03386 2G 


HYDROCARBONS 
Accumulation of Sediments, Trace Metals (Pb, 
Cu) and Total Hydrocarbons in Narragansett 
Bay, Rhode Island, 
W85-03500 5B 


HYDROCYCLONE FILTERS 
Four-Tank Recirculation System with a Hydro- 
cyclone Prefilter and a Single Water Recondi- 
tioning Unit, 
W85-03637 5D 


HYDRODYNAMIC STABILITY 
Alternative Approach to Linear and Nonlinear 
Stability Calculations at Finite Reynolds Num- 
bers, 


W85-03749 8B 


HYDRODYNAMICS 
Two-Dimensional HN-Models of Flood Dis- 
charge in Rivers with Flood Plains, (Zweidi- 
mensionale HN-Modelle des Hochwasserab- 
flusses in Flussen mit Vorlandern), 
W85-03449 2E 


HYDROELECTRIC PLANTS 
Environmental Aspects for Water Power Plants 
along the River Lech (Umweltgestaltung bei 
Wasserkraftanlagen am Lech), 
W85-03252 6G 


Pressure Surges in Watersystems of High Pres- 
sure Plants (Druckschwankungen im Wasserfuh- 
rungssystem von Hochdruckanlagen), 

W85-03266 8C 


Stress-Related Changes in Lake Whitefish (Cor- 
egonus clupeaformis) Associated with a Hydro- 
electric Control Structure, 

W85-03312 6G 


Swan Lake: A Small Hydro Scheme for Ketchi- 


W85-03324 8A 


Capacity and Type of Units for Small Run-of- 
River Plants, 
W85-03327 8A 


Experience in the Operation of Hydraulic Struc- 
tures and Equipment of Hydroelectric Stations, 
W85-03583 8C 


Alignment of the Rotor of a Vertical Unit, 
W85-03584 8C 


Methodology for Producing an Inventory of 
Sites for Small Hydroelectric Schemes. Haute- 
Savoie, a Case Study (Methodologie d’un Inven- 
taire de Sites de Microcentrales Cas de la Haute- 
Savoie), 

W85-03587 6A 


HYDROELECTRIC POWER 


Morobe’s Micro Hydro: Reality and Potential, 
W85-03325 6 


60 Years of the River Inn Power Plant Toging- 
Jettenbach (60 Jahre Innkraftwerk Toging-Jet- 
tenbach), 

W85-03447 8A 


Solar Energy and Hydroelectric Power Genera- 
tion in the Dead Sea: A Dynamic Analysis, 
W85-03548 6B 


HYDROGEN ION CONCENTRATION 


Osmoregulatory and Hematological Responses 
of Rainbow Trout (Salmo gairdneri) to Ex- 
tended Environmental Acidification, 

W85-03604 5C 


Influence of pH on Terminal Carbon Metabo- 
lism in Anoxic Sediments from a Mildly Acidic 
Lake, 

W85-03735 2H 


Methylation and Demethylation of Mercury 
Under Controlled Redox, pH, and Salinity Con- 
ditions, 

W85-03737 5B 


HYDROGEOLOGY 


Three-Dimensional Geologic Mapping: A Basis 
for Hydrogeologic and Land-Use Evaluations, 
W85-03272 8E 


HYDROLOGIC ASPECTS 


Note on the Applicability of the James-Stein 
Estimator in Regional Hydrologic Studies, 
W85-03562 2A 


HYDROLOGIC CYCLE 


Physical Hydrology of a Lagoon System on the 
Pacific Coast of Mexico, 
W85-03499 2L 


Development of Hydrological Research in 
France Relative to the Influence of Man on 
Water Cycles and the Forecasting of Floods (Le 
developpement de la recherche hydrologique en 
France en relation avec l’influence de l’homme 
sur le cycle de l’eau et la prevision des crues), 
W85-03585 9C 


HYDROLOGIC MODELS 


Calculation of Areal Precipitation Values and 
the Representativeness of Precipitation Measur- 
ing Networks (Zur Berechnung von Gebietswer- 
ten des Niederschlages und der Reprasentativitat 
von Niederschlagsmebnetzen) 

W85-03519 2B 








HYDROLOGIC RESPONSE 
Subsoil Characteristics Influence Hydrologic 
Response to No-Tillage, 
W85-03396 3F 


HYDROLOGY 
Development of Hydrological Research in 
France Relative to the Influence of Man on 
Water Cycles and the Forecasting of Floods (Le 
developpement de la recherche hydrologique en 
France en relation avec l’influence de l’homme 
sur le cycle de l’eau et la prevision des crues), 
W85-03585 9C 


Gulf of Fos (France): Main Hydrological Fea- 
tures (1976-1978), 
W85-03695 2L 


ICE 
Elastic Constants of Artificial and Natural Ice 
Samples by Brillouin Spectroscopy, 
W85-03346 2C 


Transport of Water in Frozen Soil: III. Experi- 
ments on the Effects of Ice Content, 
W85-03477 2G 


ICE FLOW 
Net Balance, Surface Lowering, and Ice-Flow 
Pattern in the Interior of Lewis Glacier, Mount 
Kenya, Kenya, 
W85-03343 2C 


ICELAND 
Krafla Geothermal Field, Iceland; 1. Analysis of 
Well Test Data, 
W85-03553 2F 


Krafla Geothermal Field, Iceland; 2. The Natu- 
ral State of the System, 
W85-03554 2F 


Krafla Geothermal Field, Iceland; 3. The Gener- 
ating Capacity of the Field, 
W85-03555 4B 


Krafla Geothermal Field, Iceland; 4. History 
Match and Prediction of Individual Well Per- 
formance, 

W85-03556 4B 


IDAHO 
Testing of the SPUR Hydrology Component on 
Rangeland Watersheds in Southwest Idaho, 
W85-03395 2E 


ILLINOIS 
Source Apportionment of Rain Water Impurities 
in Central Illinois, 
W85-03293 5B 


IMO 
Gullies of Imo, 
W85-03350 2J 


IMPINGEMENT 
Fish Survival at a Cooling Water Intake De- 
signed to Minimize Mortality, 
W85-03638 6G 


INDIA 
Spatial and Seasonal Variations of Phosphate 
Solubilizing Bacteria in Fish Ponds of Varying 
Fish Farming Managements, 
W85-03233 2H 


Seasonal Changes in Concentration of Major 
Nutrient Elements in the Rhizomes and Leaves 
of Typha elephantina Roxb, 

W85-03316 5D 


Case Studies from India on the Environmental 
Impact of Dams, 
W85-03326 6G 


Isotope Stratification in High Mountain Gla- 
ciers: Examples from the Peruvian Andes and 
Himalaya, 

W85-03345 2C 


INDIANA 
Effects of NaCl Deicing Salts on Sphagnum 
recurvus P. Beauv., 
W85-03218 5C 


INDICATOR ORGANISMS 
Studies on the Effects of Sewage Effluent on 
Gastropod Populations in Experimental Streams, 
W85-03540 5C 


INDUS BASIN 
Modeling Efficient Water Allocation in a Con- 
junctive Use Regime: The Indus Basin of Paki- 
stan, 
W85-03550 6F 


INDUSTRIAL WASTE 
Status of Water Quality Modeling in the Pulp 
and Paper Industry, 
W85-03337 5D 


INDUSTRIAL WASTES 
Case History of Industrial Pretreatment in Co- 
lumbus, Ohio, 
W85-03331 5D 


Effects of Diesel Oil on Recolonization of 
Benthic Algae, 
W85-03503 5C 


Two-Step Nitrification of Ammonia-Rich Waste 
Water, 
W85-03647 5D 


INDUSTRIAL WATER 

Mode of Operation of the New Water-Use 
Charges and Industrial Prices That Became Ef- 
fective January 1, 1984 in the Water-Manage- 
ment Sector (Zur Wirkungsweise der ab 1. 
Januar 1984 geltenden neuen Wassernutzung- 
sentgelte und Industriepreise der Wasserwirts- 
chaft), 

W85-03465 6C 


Stimulation of Rational Water Use Measures 
(Zur Stimulierung von Massnahmen der ration- 
ellen Wasserverwendung), 

W85-03471 3E 


Rational Water Use and Performance Evalua- 
tion (Rationelle Wasserverwendung und Leis- 
tungsbewertung), 

W85-03524 3E 


INFILTRATION 
Effect of Soil Air Entrapment on Erosion, 
W85-03369 4D 


Cablegation: V. Dimensionless Design Relation- 
ships, 

W85-03383 3F 
Conceptual Model of Deep Unsaturated Zones 


with Negligible Recharge, 
W85-03561 2G 


Green-Ampt Model of Infiltration in a Cracked 
Soil, 
W85-03569 2G 


Ecological Effects of Heather Burning; I. Water 
Infiltration, Moisture Retention and Porosity of 
Surface Soil, 

W85-03739 2G 


From Infiltration to Recharge: Use of a Para- 
metric Transfer Function, 
W85-03754 2A 


Numerical Simulations of Soil-Water Flow 
During Wetting in a Nonhomogencous Soil, 
W85-03757 2G 


Snowmelt Infiltration to Frozen Prairie Soils, 
W85-03765 2A 


INSECTICIDES 
High-Performance Liquid Chromatographic 
Analysis of Rotenone and Rotenonone in Water 
by Direct Injection, 
W85-03406 5A 


INSPECTION 
Recent Investigation Methods for Dam Founda- 
tions (Neuere U; hung: n fur die 
Grundung von Absperrbauwerken), 
W85-03259 8E 





thode 





Inspection Methods for Water Tanks and Reser- 
voirs, 
W85-03277 5F 


Observations from the Societal Control of Natu- 
ral Waters and Water Facilities During the 1983 
Spring Dike and River Inspection (Erfahrungen 
aus der Gesellschaftlichen Kontrolle der 
Gewasser und der Wasserwirtschaftlichen Anla- 
gen Wahrend der Fruhjahrsdeich- und Flusss- 
chau 1983), 

W85-03528 6E 


Observations from the Execution of Water In- 
spections in the Schwerin District (Erfahrungen 
bei der Durchfuhrung von Gewasserschauen im 
Bezirk Schwerin), 

W85-03529 6E 


Observations frora the Execution of Dike and 
Drainage Ditch Inspection in the Magdeburg 
District (Erfahrungen bei der Durchfuhrung von 
Deich- und Grabenschauen im Bezirk Magde- 
burg), 

W85-03530 6E 


INSURANCE 
Insurance against Liability for Environmental 
Pollution - Coverages and Limitations, 
W85-03711 SC 


INTAKES 
Intakes as Sampling Locations for Investigating 
Long-Term Trends in Zooplankton Populations, 
W85-03311 7B 


Fish Survival at a Cooling Water Intake De- 
signed to Minimize Mortality, 
W85-03638 6G 


INTERNAL LOADING 
Significance of Internal Loading to Lake Phos- 
phorous Budgets, 
W85-03710 5B 


INTERNATIONAL COMMISSIONS 

Drinking Water Situation in the Federal Repub- 
lic of Germany at the Time of the Acceptance of 
the E.E.C. Drinking Water Directive (Die 
Trinkwassersituation in der Bundesrepublik 
Deutschland bei Ubernahme der EG-Richtlinie 
Trinkwasser), 

W85-03591 5F 


INTERRILL EROSION 
Interrill Erosion as an Index of Mined Land Soil 
Erodibility, 
W85-03370 2 


INTERSTITIAL WATER 
Transport of Water in Frozen Soil: III. Experi- 
ments on the Effects of Ice Content, 
W85-03477 2G 


INTERTIDAL AREAS 
Measuring Intertidal Wave Forces, 
W85-03493 2L 


INVERTEBRATES 
Re-Examination of the Submerged Tree Fauna 
in Lake Kariba (South Central Africa), 24 Years 
after Inundation, 
W85-03234 2H 
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Effect of Crude Oil on the Colonization of 
Meiofauna into Salt Marsh Sediments, 
W85-03505 

Influence of the Geothermal Waters on Fishes 
and Aquatic Invertebrates, in the Plain of Banat 
(influenta Apelor Geotermale, din Cimpia Bana- 
tului, Asupra Pestilor si Nevertebratelor Acva- 
tice), 

W85-03532 os 


Changes in Populations and Drift of Stream 
Invertebrates Following Lampricide Treatment, 
W85-03605 oe 


ION EXCHANGE 
Effect of Temperature on the Sorption of Lead 
and Cadmium by Ion Exchange, 
W85-03415 5D 


IOWA 
Soil Moisture Responses to Cropping and Till- 
age on Western Iowa Loess Soils, 
W85-03391 2G 


IRON 

Studies on Iron and Manganese Removal in a 
Groundwater Conductor (Untersuchungen zur 
Enteisenung und Entmanganung im Grundwas- 
serleiter), 

'W85-03527 5F 
Kinetics of Iron Oxidation During Groundwater 
Filtration in the Groundwater Conductor (Zur 
Kinetik der Oxydation von Eisen bei der Filtra- 
tion von Grundwasser im Grundwasserleiter), 
W85-03533 5F 


Removing Iron and Manganese from Ground- 
water. 
W85-03629 5G 


Forms of Phosphorus and Phosphorus-Iron Re- 
lationships in the Suspended Matter of the St. 
Lawrence Estuary, 

W85-03764 2L 


IRRADIATION 
Irradiation in Industrial Waste Treatment, 
W85-03726 5D 
IRRIGATION 
Moisture Sensor-Controlled Irrigation for Main- 
taining Bermudagrass Turf, 
W85-03363 3F 
Economic Sprinkler Selection, Spacing, and Ori- 
entation, 
W85-03378 3F 
Constant and Variable Operating-Angle Sprin- 


klers for Traveler Irrigators, 
W85-03404 3F 


Closed Border Irrigation Evaluations, 
W85-03486 3F 


Management Alternatives: Crop, Water, and 


Soil, 
W85-03656 3F 


Effects of Increasing Drainage in the San Joa- 
quin Valley, 
W85-03657 4A 


IRRIGATION DESIGN 
Optimal Drain Design for Arid, Irrigated Areas, 
W85-03403 3F 
IRRIGATION EFFECTS 
Historical Perspective on Salinity and Drainage 
Problems in California, 
W85-03655 4A 
IRRIGATION MANAGEMENT 
Comparison and Selection of Furrow Irrigation 
Models, 
W85-03484 3F 
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IRRIGATION PRACTICES 
Corn Irrigation Scheduled by Tensiometer and 
the Lambert Model in the Humid Southeast, 
W85-03358 21 


Effects of Pump Selection and Terrain on 
Center Pivot Performance, 
3F 


Cablegation: V. Dimensionless Design Relation- 
ships, 
W85-03383 3F 


Minimizing Salt in Drain Water by Irrigation 
Management - Arizona Field Studies with 
Citrus, 

W85-03481 3F 
Minimizing Salt in Drain Water by Irrigation 
Management - Leaching Studies with Alfalfa, 
W85-03483 3F 


IRRIGATION WATER 
Use of Saline Water for Irrigation, 
W85-03658 


IRTYSH-KARAGANDA CANAL 
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charge of Polluted Water into an Estuary, 

W85-03539 5B 


Chlorinated Organic Contaminants on Settling 
Particulates in the Niagara River Vicinity of 
Lake Ontario, 

W85-03661 5B 


Transport of Airborne 90Sr and 137Cs Deposit- 
ed in the Basins of the Five Largest Rivers in 
Finland, 

W85-03678 5B 


PEACHLAND 
Piezometer-Friction Cone Investigation at a 
Tailings Dam, 
W85-03428 8A 


PEAT 
Carbon Cycle and the Rate of Vertical Accumu- 
lation of Peat in the Mississippi River Deltaic 
Plain, 
W85-03487 2H 


PECS 
Sludge Treatment at the Wastewater-Treatment 
Facility in the City of Pecs (Schlammbehand- 
lung in der Abwasserreinigungsanlage der Stadt 
Pecs), 
W85-03463 5D 





PENNSYLVANIA 
Sediment Transport and Morphology at the Surf 
Zone of Presque Isle, Lake Erie, Pennsylvania, 
W85-03349 2J 


Mathematical Model of Erosion and Deposition 
on a Watershed, 
W85-03366 2J 


PENTACHLOROPHENOL 
Effect of Pentachlorophenol on the Growth and 
Mortality of Embryonic and Juvenile Steelhead 
Trout, 
W85-03226 5C 


Fate of 2,4,6-Trichlorophenol, Pentachloro- 


phenol, p-Chlorobiphenyl, and Hexachloroben- 
zene in an Outdoor Experimental Pond: Com- 
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PENTACHLOROPHENOL 


Based on Laboratory Data, 
W85-03227 5B 


PERCOLATION EFFICIENCY 
Closed Border Irrigation Evaluations, 
W85-03486 3F 


PERFORMANCE EVALUTION 
Nomographic Estimation of Performance Pa- 
rameters in Sprinkler Irrigation, 
W85-03478 3F 


Effects of Groundwater Geochemistry on the 


Permeability of Grouted Fractures, 
W85-03416 2F 


PERMEABILITY COEFFICIENT 
Soil Properties of Surface Mined Land, 
W85-03392 2G 


In Situ Estimation of Hydraulic Conductivity 
Using Simplified Methods, 

W85-03560 2G 
Simplified Determination and Sensitivity Analy- 
sis of Soil-Moisture Retention Curves and Hy- 
draulic Conductivity, 

W85-03755 2G 


Influence of Anisotropy on Relations Between 

Electrical and Hydraulic Properties of Aquifers, 

W85-03756 2F 
PEROXYACETYL NITRATE 

Peroxyacetyl Nitrate Solubility and Decomposi- 

tion Rate in Acidic Water, 

W85-03594 5B 


PERU 
Isotope Stratification in High Mountain Gla- 
ciers: Examples from the Peruvian Andes and 
Himalaya, 
W85-03345 2C 
PESTICIDE TOXICITY 
Methods for Evaluation Maximum Acceptable 
Toxicant Concentration of Some Pesticides 
Upon the Freshwater Fish. I. Evaluation MATC 
Values of Fungicide Thiram (Metode de Deter- 
minare a Valorilor Maxime Admisibile (MATC) 
in Apa a Unor Pesticide Asupra Unor Specii de 
Pesti Dulcicoli. I. Determinarea Valorii MATC 
a Fungicidului Tiuram), 
W85-03531 5C 


Effects of Fenvalerate on Larval Development 
of Palaemonetes pugio (Holthuis) and on Larval 
Metabolism during Osmotic Stress, 

W85-03691 5C 


PESTICIDES 
Acute Toxicity of Antimycin A, Bayer 73 and 3- 
Trifluoromethyl-4-Nitrophenol to a Freshwater 
Teleost Lebistes reticulatus (Peters), 
W85-03236 5C 


Behaviour of Some PAH, PCB and Organoch- 
lorine Pesticides in an Estuary, a Comparison - 
Exe, Devon, 

W85-03286 5B 


Livestock Lagoon Systems for Disposal of Pesti- 
cide Wastes, 
W85-03381 5D 
Water and Pesticide Volatilization from a Waste 
Disposal Pit, 
W85-03389 5B 
PHENANTHRENE 
Numerical ‘Taxonomy of Phenanthrene-Degrad- 


ing Bacteria Isolated from the Chesapeake Bay, 
W85-03433 5B 


Comparative Study on the Fate of the Polychlo- 
rinated Biphenyl 2,4,5,2’,4’,5’-Hexachlorobi- 
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phenyl and the Polycyclic Aromatic Hydrocar- 
bon Phenanthrene in Flounder (Platichthys 
flesus), Determined by Liquid Scintillation 
Counting and Autoradiography, 

W85-03511 5C 


PHOSPHATES 
Spatial and Seasonal Variations of Phosphate 
Solubilizing Bacteria in Fish Ponds of Varying 
Fish Farming Managements, 
W85-03233 2H 


Influence of Phosphonates Upon Phosphate 
Elimination. 1. Communication: 1-Hydroxyeth- 
ane-1,1-Diphosphonic Acid (HEDP) (Der Ein- 
fluss von Phosphonaten auf die Phosphatelimina- 
tion 1. Teil: 1-Hydroxyethan-1,1-diphosphon- 
saure (HEDP)), 

W85-03590 5D 


Phosphate Exchange Between Littoral Sedi- 
ments and Overlying Water in an Oligotrophic 
North-Temperate Lake, 

W85-03599 2H 


PHOSPHONATES 


Influence of Phosphonates Upon Phosphate 
Elimination. 1. Communication: 1-Hydroxyeth- 
ane-1,1-Diphosphonic Acid (HEDP) (Der Ein- 
fluss von Phosphonaten auf die Phosphatelimina- 
tion 1. Teil: 1-Hydroxyethan-1,1-diphosphon- 
saure (HEDP)), 

W85-03590 5D 


PHOSPHORUS 


Role of Phosphatases in Phosphorus Mineraliza- 
tion During Decomposition of Lake Phyto- 
plankton Blooms, 

W85-03230 2H 


Phosphorus Flux through Epilimnetic Zoo- 
plankton from Lake Ontario: Relationship with 
Body Size and Significance to rr 
W85-03606 


Effects of Phosphorus and Nitrogen Enrichment 
on the Phytoplankton in a Tropical Reservoir 
(Lobo Reservoir, Brazil), 

W85-03694 2H 


Significance of Internal Loading to Lake Phos- 
phorous Budgets, 
W85-03710 5B 


Forms of Phosphorus and Phosphorus-Iron Re- 
lationships in the Suspended Matter of the St. 
Lawrence Estuary, 

W85-03764 2L 


PHOSPHORUS REMOVAL 


Phosphate Removal in Acidified and Limed 
Lake Water, 
W85-03544 5D 


Biological Phosphorus and Nitrogen Removal 
Via the A/O Process: Recent Experience in The 
United States and United Kingdom, 

W85-03644 5D 


Biological Phosphorus Removal: Study of the 
Main Parameters, 
W85-03645 5D 


Nitrification and Phosphorus Removal From 
Trickling Filter Effluents, 
W85-03646 5D 


Full Scale Experience with Tertiary Contact 
Filtration, 
W85-03648 5D 


PHOTOLYSIS 

Environmental Chemistry of 1,2-Propanediol 
Dinitrate: Azeotrope Formation, Photolysis and 
Biodegradability, 
W85-03220 5D 


PHOTOOXIDATION 


Photochemistry of Natural Waters, 
W85-03660 2K 


PHOTOREACTIONS 
Dynamics of Pollutant Photoreactions in the 
Hydrosphere, 
W85-03281 5B 


PHOTOSYNTHESIS 
Photosynthetic Activity of Chlorophyll a in 
Freshwater Plankton, 
W85-03718 2H 


PHRAE PROVINCE 
Small-Scale Gravity Flow Water Systems in 
Phrae Province, 
W85-03709 5F 


PHTHALIC ACID ESTERS 
Uptake Efficiency of the Gills of English Sole 
(Parophrys vetulus) for Four Phthalate “— 
W85-03607 


PHYSICO-CHEMICAL PROPERTIES 
Physico-Chemical Speciation of Polycyclic Aro- 
matic Hydrocarbons (PAH) in Aquatic Systems, 
W85-03282 5B 


PHYSICOCHEMICAL PROPERTIES 
Tidal Variations of Some Physico-Chemical Pa- 
rameters in Blanca Bay, Argentina, 
W85-03498 2L 


Diel and Seasonal Physico-Chemical Fluctua- 
tions in a Small Natural West African Lake, 
W85-03685 2H 


PHYTOPLANKTON 
Role of Phosphatases in Phosphorus Mineraliza- 
tion During Decomposition of Lake Phyto- 
plankton Blooms, 
W85-03230 2H 


Diel Variation in Production and the 
Vertical Distribution of Phytoplankton in a Po- 
lyhumic Lake, 

W85-03231 2H 


Limnology of Lake Alexandrina, River Murray, 
South Australia, and the Effects of Nutrients and 
Light on the Phytoplankton, 

W85-03242 2H 


Phytoplankton Diversity in Inland Waters of 
Different Trophic Status, 
W85-03506 2H 


Effect of Nutrient Enrichment on the Natural 
Phytoplankton Community of Lake Biwa Main- 
tained in Glass Bottles, 

W85-03510 5C 


Phosphorus Flux through Epilimnetic Zooplank- 
ton from Lake Ontario: Relationship with Body 
Size and Significance to Phytoplankton, 

W85-03606 2H 


Upper Limit of Phytoplankton Production in 
Natural Waters (Uber die obere Grenze der 
Phytoplanktonproduktion in naturlichen Gewas- 
sern), 

W85-03611 2H 


Numerical Simulation of Phytoplankton Produc- 
tivity in Partially Mixed Estuaries, 
W85-03636 2L 


Primary Production of Phytoplankton in the Oli- 
gohumic Kitka Lakes in Northern Finland, 
W85-03680 2H 


Phytoplankton Biomass of Ebrie Lagoon (Ivory 
Coast) (Biomasses Phytoplanctoniques de la 
Lagune Ebrie (Cote d’Ivoire)), 

W85-03693 2L 





Effects of Phosphorus and Nitrogen Enrichment 
on the Phytoplankton in a Tropical Reservoir 
(Lobo Reservoir, Brazil), 

W85-03694 2H 


Size-Fractionation of Natural Phytoplankton 
Communities in Nutrient Bioassay Studies, 
W85-03697 2H 


Photosynthetic Activity of Chlorophyll a in 
Freshwater Plankton, 
W85-03718 2H 


Assessing Phytoplankton and Bacterioplankton 
Production During Early Spring in Lake Erken, 
Sweden, 

W85-03738 2H 


PHYTOTOXICITY 


Toxic Effects of Vanadium on the Metabolism 
of Some Freshwater Algae Cultured in Vitro 
(Effects Toxiques du Vanadium Sur le Metabo- 
lisme de Quelques Algues d’eau Douce Cultivees 
in Vitro), 

W85-03692 5C 


PICRAMIC ACID 


Uptake, Elimination, and Metabolism of 14C- 
Picric Acid and 14C-Picramic Acid in the 
American Oyster (Crassostrea virginica), 

W85-03221 5B 


PICRIC ACID 


Uptake, Elimination, and Metabolism of 14C- 
Picric Acid and 14C-Picramic Acid in the 
American Oyster (Crassostrea virginica), 

W85-03221 5B 


PIEZOMETERS 


Electronic Transducer for Continuous Water 
Level Monitoring, 
W85-03371 7B 


Piezometer-Friction Cone Investigation at a 
Tailings Dam, 
W85-03428 8A 


PIEZOMETRIC HEAD 


Temporal Changes of Groundwater Pressure in 
a Natural Slope of Nonfissured Clay, 
W85-03420 2G 


PIGS 


Experience with Rational Water Management in 
Animal Raising (Erfahiungen beim rationellen 
Umgang mit Wasser in der Tierproduktion), 

W85-03469 3F 


PILE CAPACITY 


Pile Capacity for Eccentric Inclined Load in 
Clay, 
W85-03422 8D 


PILES 


Pile Capacity for Eccentric Inclined Load in 
Clay, 
W85-03422 8D 


PINE TREES 


Effects of CO2 Enrichment and Water Stress on 
Growth of Liquidambar styraciflua and Pinus 
taeda Seedlings, 

W85-03319 21 


PINHOOK BOG 


Effects of NaCl Deicing Salts on Sphagnum 
recurvus P. Beauv., 
W85-03218 5C 


PIPELINES 


Dynamic Processes in Pipeline Systems and 
their Consequences (Dynamische Vorgange in 
Rohrleitungen und ihre Auswirkung), 

W85-03265 8C 


Postprecipitation in Distribution Systems, 
W85-03627 5F 


PIPES 
Study of a Water-Hammer Protection System in 
Line (Etude d’un Systeme Anti-Belier en Ligne), 
W85-03588 8A 


Mutagenicity of Coal Tar Paints Used in Drink- 
ing Water Distribution Systems, 
W85-03659 8G 


PIPING STABILITY 
Study of the Seepage and Piping Stability of 
Dolomite Soil and Evaluation of its Suitability 
for a Dam Core on a Rock Foundation, 
W85-03579 8D 


PITOT TUBES 
Measuring Differential Pressure Accurately in 
Water Distribution Systems, 
W85-03322 5F 


PLAIN OF BANAT 
Influence of the Geothermal Waters on Fishes 
and Aquatic Invertebrates, in the Plain of Banat 
(Influenta Apelor Geotermale, din Cimpia Bana- 
tului, Asupra Pestilor si Nevertebratelor Acva- 
tice), 
W85-03532 5C 


PLANNING 
Electronic dp Applications in the Saale-Werra 
Water District (Die Anwendung der EDV in 
der Wasserwirtschaftsdirektion Saale-Werra), 
W85-03517 7C 


PLANT GROWTH 
Effects of NaCl Deicing Salts on Sphagnum 
recurvus P. Beauv., 
W85-03218 5C 


Differential Performance of Cleome gyrandra 
L. (C4) and C. speciosa L. (C3) under Water, 
Stress and Recovery, 

W85-03219 21 


Studies of the Hydrobiology of a Tropical Lake 
in North-western Queensland. III. Growth, 
Chemical Composition and Potential for Har- 
vesting of the Aquatic Vegetation, 

W85-03496 2H 


PLANT PATHOGENS 
Soft Rot Erwinia Bacteria in Surface and Under- 
ground Waters in Southern Scotland and in Col- 
orado, United States, 
W85-03297 5B 


PLANT PHYSIOLOGY 
Some Aspects of the Water Relations Between 
Different Organs of the Same Plant, 
W85-03609 21 


Carbon Balance for Two Sphagnum Mosses: 
Water Balance Resolves a Physiologica! Para- 
dox, 

W85-03729 21 


PLANT TISSUES 
Some Aspects of the Water Relations Between 
Different Organs of the Same Plant, 
W85-03609 21 


PLANT WATER CONTENT 
Effects of Corn Stalk Orientation and Water 
Content on Passive Microwave Sensing of Soil 
Moisture, 
W85-03302 7B 


PLANT WATER POTENTIAL 
Some Aspects of the Water Relations Between 
Different Organs of the Same Plant, 
W85-03609 21 


PLANTS 
Influence of Sulphide on the Distribution of 
Higher Plants in Salt Marshes, 
W85-03741 2L 


POLLUTANT IDENTIFICATION 


PLASMA EMISSION SPECTROMETRY 
Analysis of Trace Metals in Water by Inductive- 
ly Coupled Plasma Emission Spectrometry 
Using Sodium Dibenzyldithiocarbamate for Pre- 
concentration, 

W85-03743 5A 


PLOW PAN 
Effect of Soil Air Entrapment on Erosion, 
W85-03369 4D 


PLUMBING 
Role of Stagnation and Obstruction of Water 
Flow in Isolation of Legionella Pneumophila 
from Hospital Plumbing, 
W85-03432 5B 


Study of a Water-Hammer Protection System in 
Line (Etude d’un Systeme Anti-Belier en Ligne), 
W85-03588 8A 


PLUMES 
Occurrence and Distribution of Organic Chemi- 
cals in Two Landfill Leachate Plumes, 
W85-03667 5B 


Vertical Distribution of Suspended Particulate 
Matter in the Zaire River, Estuary and Plume, 
W85-03675 2L 


POISEUILLE FLOW 
Development of Finite-Amplitude Disturbances 
in Poiseuille Flow, 
W85-03750 8B 


POLAND 
Role of Phosphatases in Phosphorus Mineraliza- 
tion During Decomposition of Lake Phyto- 
plankton Blooms, 
W85-03230 2H 


Minicomputer Program for Water-Level Calcu- 
lation and Forecasting and Its Testing on the 
Oder Between Eisenhuttenstadt and Kietz 
(Kleinrechnerprogramm zur Wasserstandsber- 
echnung und -vorhersage und Dessen Erpro- 
bung am Oderabschnitt Eisenhuttenstadt-Kietz), 
W85-03518 2E 


POLDERS 
Check Weir at Kehi/Strassburg and the Lateral 
Polders of the River Rhine Near Altenheim 
(Das Kulturwehr Kehi/Strassburg und die Sei- 
tenpolder des Rheins bei Altenheim), 
W85-03437 4A 


POLISHING LAGOONS 
Experiences with Polishing Lagoons, 
W85-03651 5D 


POLLUTANT IDENTIFICATION 
Anomalies in the High-Performance Liquid 
Chromatographic Determination of Diquat in 
Water Samples, 
W85-03405 5A 


High-Performance Liquid Chromatographic 
Analysis of Rotenone and Rotenonone in Water 
by Direct Injection, 

W85-03406 5A 


Spectrophotometric Determination of Cyanide 
by Unsegmented Flow Methods, 
W85-03408 5A 


Determination of Munitions Components in 
Water by Resin Adsorption and High-Perform- 
ance Liquid Chromatography-Electrochemical 
Detection, 

W85-03410 5A 


Sample Enrichment for Gas Chromatographic 
Mass Spectrometric Analysis of Polynuclear Ar- 
omatic Hydrocarbons in Water and in Organic 
Mixtures, 

W85-03411 5A 
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POLLUTANT IDENTIFICATION 


Effect of High Chloride Ion Concentrations on 
the Quantitative Spectrophotometric Determina- 
tion of Tribromamine in Aqueous Media (Influ- 
ence des Ions Chiorure sur la Determination 
Quantitative de la Tribromamine en Milieu 
Aqueux par Spectrophotometrie d’Absorption 
ue), 
W85-03547 SA 


Acute Toxicity Screening of Water Pollutants 
Using a Bacterial Electrode, 
W85-03668 SA 


Screening for Organic Contamination of 
Groundwater: Ethylene Dibromide in Georgia 
Irrigation Wells, 

W85-03669 5A 


Comparison of Solvent Reduction Methods for 
Concentration of Polycyclic Aromatic Hydro- 
carbon Solutions, 

W85-03670 5A 


Determination of Nitrate in Natural Waters by 
Flow-Injection Analysis, 
W85-03720 5A 


POLLUTION INDEX 
Interrelationship Between Some Environmental 
Factors of Riverbed Gravels and Pollution 
Index of Bottom Fauna in the River, 
W85-03509 5C 


POLYCHAETES 
Dietary Accumulation of PCBs from a Contami- 
nated Sediment Source by a Demersal Fish 


5B 


POLYCHLORINATED BIPHENYLS 
Behaviour of Some PAH, PCB and Organoch- 
lorine Pesticides in an Estuary, a Comparison - 
Exe, Devon, 
W85-03286 5B 


Comparative Study on the Fate of the Polychlo- 
rinated Biphenyl 2,4,5,2’,4’,5’-Hexachlorobi- 
phenyl and the Polycyclic Aromatic Hydrocar- 
bon Phenanthrene in Flounder (Platichthys 
flesus), Determined by Liquid Scintillation 
Counting and Autoradiography, 

W85-03511 5C 


Dietary Accumulation of PCBs from a Contami- 
nated Sediment Source by a Demersal Fish 


SB 


POLYCYCLIC AROMATIC HYDROCARBONS 
Ph: Speciation of Polycyclic Aro- 
matic Hydrocarbons (PAH) in Aquatic Systems, 
W85-03282 5B 


Comparison of Solvent Reduction Methods for 
Concentration of Polycyclic Aromatic Hydro- 
carbon Solutions, 

W85-03670 5A 


POLYNUCLEAR AROMATIC 
HYDROCARBONS 
Behaviour of Some PAH, PCB and Organoch- 
lorine Pesticides in an Estuary, a Comparison - 
Exe, Devon, 
W85-03286 5B 


Sample Enrichment for Gas Chromatographic 
Mass Spectrometric Analysis of Polynuclear Ar- 
omatic Hydrocarbons in Water and in Organic 


W85-03411 5A 


PONDS 
Fate of 2,4,6-Trichlorophenol, Pentachloro- 
phenol, p-Chlorobiphenyl, and Hexachloroben- 
zene in an Outdoor Experimental Pond: Com- 
parison between Observations and Predictions 
Based on Laboratory Data, 
W85-03227 5B 


SU-30 


POPULATION DYNAMICS 
Analysis of Seaweed Communities in a Dis- 
turbed Rocky Intertidal Environment near 
Whites Point, Los Angeles, Calif., U.S.A., 
W85-03502 2L 


POROSITY 
Influence of Anisotropy on Relations Between 
Electrical and Hydraulic Properties of Aquifers, 
W85-03756 2F 


PORTUGAL 

Deformations and Structure of Reservoirs in the 
Mesozoic Carbonate Series of Central Portugal 
(Eastern Part of Fatima Plateau) (Deformations 
Cassantes et Structure de Magasin dans la Cou- 
verture Carbonateee Mesozoique du Centre du 
Portugal (Est du Plateau de Fatima)), 

W85-03537 2F 


POTABLE WATER 
Lead in Umbilical Blood, Indoor Air, Tap 
Water, and Gasoline in Boston, 
W85-03339 5C 


POTASH INDUSTRY 
Economical Water Use in the Zielitz Potash 
Plant (Wirtschaftliche Wassernutzung im VEB 
Kalibetrieb Zielitz), 
W85-03467 3E 
POTASSIUM CHLORIDE 
Short-Term Responses of Young Typha domin- 
gensis and Typha orientalis Plants to High 
Levels of Potassium Chloride, 
W85-03317 5D 


POWERPLANTS 
Intakes as Sampling Locations for Investigating 
Long-Term Trends in Zooplankton Populations, 
W85-03311 7B 


Fish Survival at a Cooling Water Intake De- 
signed to Minimize Mortality, 
W85-03638 6G 


PRAIRIE SOILS 
Snowmelt Infiltration to Frozen Prairie Soils, 
W85-03765 2A 


PRAWN 
Problem of Prawn Fisheries in Egypt, 
W85-03235 5C 


Toxicity of Copper Sulphate and Zinc Sulphate 

to Macrobrachium lamarrei (H. Milne Edwards) 

(Decapoda, Palaemonidae), 

W85-03513 5C 
PRECIPITATES 

Postprecipitation in Distribution Systems, 

W85-03627 5F 


PRECIPITATION 
Radar Precipitation Estimates for a Soil Water 


Balance, 
W85-03394 ' 1A 


Calculation of Areal Precipitation Values and 
the Representativeness of Precipitation Measur- 
ing Networks (Zur Berechnung von Gebietswer- 
ten des Niederschlages und der Reprasentativitat 
von Niederschl 4 zen), 

W85-03519 2B 





Hydrologically Useful 
Model; 1. Formulation, 
W85-03557 2B 


Hydrologically Useful Station Precipitation 
Model; 2. Case Studies, 
W85-03558 2B 


Station Precipitation 


PRECIPITATION CHEMISTRY 
Composition and Acidity of Precipitation in 
Hungary, 
W85-03291 5B 


Source Apportionment of Rain Water Impurities 
in Central Illinois, 
W85-03293 5B 


Chemical Composition of Rainfall and Wet Dep- 
osition over Northern Britain, 
W85-03295 5B 


Estimated Washout Coefficients for Sulphur Di- 
oxide, Nitric Oxide, Nitrogen Dioxide and 
Ozone, 

W85-03296 2K 


Precipitation Chemistry at Turrialba, Costa 
Rica, 
W85-03568 2K 


Rainwater pH in the Vicinity of Hadera Power 
Plant, Israel During the Winter Season of 1981- 
1982, 

W85-03597 5A 


PRECONCENTRATION 
Simultaneous Preconcentration of Copper, 
Nickel and Cobalt in Water by Coprecipitation- 
Flotation for Electrothermal Atomic Absorption 
Spectrometry, 
W85-03742 5A 


PREFABRICATION 
Rational Slope Stabilization by Means of a New 
Type of Concrete Plate (Rationelle Boschungs- 
befestigungen Durch Neuartige ence 
W85-03453 


PRENTISS 
Protect and Monitor Groundwater, 
W85-03744 5G 


PRESQUE ISLE 
Sediment Transport and Morphology at the Surf 
Zone of Presque Isle, Lake Erie, Pennsylvania, 
W85-03349 2J 


PRESSURE-MEASURING INSTRUMENTS 
Measuring Differential Pressure Accurately in 
Water Distribution Systems, 

W85-03322 5F 


PRESSURE TRANSDUCERS 
Double-Bubblers Coupled with Pressure Trans- 
ducers for Water Level Sensing, 
W85-03385 7B 


PRICING 
Mode of Operation of the New Water-Use 
Charges and Industrial Yrices That Became Ef- 
fective January 1, 1984 in the Water-Manage- 
ment Sector (Zur Wirkungsweise der ab 1. 
Januar 1984 geltenden neuen Wassernutzung- 
sentgelte und Industriepreise der Wasserwirts- 
chaft), 
W85-03465 6C 


Water Rates and the Rate-Setting Process, 
W85-03614 6C 


Single Tariff Pricing, 
W85-03615 6C 


Common Denominator: Equivalent Residential 
Units, 

W85-03616 6C 

PRIMARY PRODUCTIVITY 

Diel Variation in Pri Production and the 
Vertical Distribution of Phytoplankton in a Po- 
lyhumic Lake, 

W85-03231 2H 


Primary Production of Phytoplankton in the Oli- 
gohumic Kitka Lakes in Northern Finland, 
W85-03680 2H 


Application of a Primary Production Model to 
Epiphytic Algae in a Shallow, Eutrophic Lake, 
W85-03730 2H 





Assessing Phytoplankton and lankton 
Production During Early Spring in Lake Erken, 
Sweden, 

W85-03738 2H 


PRODUCTIVITY 
Molecular Weight Fractionation of Dissolved 
Organic Nitrogen and Carbon Compounds from 
Two Lakes of Differing Trophic Status, 
W85-03229 5B 


Modeling Approach to Determining the Rela- 
tionship between Erosion and Soil Productivity, 
W85-03374 2J 


Trace Metals and the Productivity of Shelf 
Waters off North West Australia, 
W85-03494 5C 


Upper Limit of Phytoplankton Production in 
Natural Waters (Uber die obere Grenze der 
Phytoplanktonproduktion in naturlichen Gewas- 


sern), 
W85-03611 2H 


Numerical Simulation of Phytoplankton Produc- 
tivity in Partially Mixed Estuaries, 
W85-03636 2L 


PROPANEDIOL DINITRATE 
Environmental Chemistry of 1,2-Propanediol 
Dinitrate: Azeotrope Formation, Photolysis and 
Biodegradability, 
W85-03220 5D 


PUBLIC HEALTH 
Health Impact of the Kpong Dam in me 
W85-03323 


Epidemiologic Monitoring of Possible Health 
Reactions of Wastewater Reuse, 
W85-03639 5C 


PUBLIC PARTICIPATION 
Observations from the Execution of Water In- 
spections in the Schwerin District (Erfahrungen 
bei der Durchfuhrung von Gewasserschauen im 
Bezirk Schwerin), 
W85-03529 6E 


Observations from the Execution of Dike and 
Drainage Ditch Inspection in the Magdeburg 
District (Erfahrungen bei der Durchfuhrung von 
Deich- und Grabenschauen im Bezirk Magde- 
burg), 

W85-03530 6E 


PULP AND PAPER INDUSTRY 
Status of Water Quality Modeling in the Pulp 
and Paper Industry, 
W85-03337 5D 


PULP WASTES 
Neutral Organic Compounds in Biologically 
Treated Bleached Kraft Mill Effluents, 
W85-03665 5D 


Thermotolerant Non-fecal Source Klebsiella 
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Radar Precipitation Estimates for a Soil Water 
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Scale Considerations in the Modeling of Tempo- 
ral Rainfall, 
W85-03559 2B 
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Rainfall, Soil Nutrient Status and Biomass of 
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Erosion from Simulated Rainfall on Mountain 
Rangeland in Utah, 
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RAPID INFILTRATION 
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ren), 
W85-03451 4A 


Stochastic Dynamic Programming Models for 
Reservoir Operation Optimization, 
W85-03551 2E 


Min-Max Approach to Reservoir Management, 
W85-03552 4A 


RESERVOIRS 
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SU-32 


RESISTANCE 
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Control Strategies for Bulking Sludge, 
W85-03640 5D 


What are the Limits on Forest Evaporation, 
W85-03760 2D 


REYNOLDS NUMBER 
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RHINE-MAIN-DANUBE WATERWAY 
Consideration of Scenic and Ecological Aspects 
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gische Fragen beim Bau der Rhein-Main-Donau- 
Wasserstrasse), 
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(Influenta Apelor Geotermale, din Cimpia Bana- 
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SALINITY 
Effects of Water Temperature and Salinity on 
Elimination of Salmonella charity and Escheri- 
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Methylation and Demethylation of Mercury 
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SALMONELLA 
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Elimination of Salmonella charity and Escheri- 
chia coli from Sydney Rock Oysters (Crassos- 
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Effect of Crude Oil on the Colonization of 
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Minimizing Salt in Drain Water by Irrigation 
Management - Arizona Field Studies with 
Citrus, 
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tion and Education, 
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Effects of Increasing Drainage in the San Joa- 
quin Valley, 
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Turbulence Measurements Over a Sand Wave in 
Lower Chesapeake Bay, Virginia, 
W85-03348 2L 


SANDSTONE 
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during Construction of the Rhine-Main-Danube- 
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Wasserstrasse), 
W85-03251 6A 
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Role of Sulphide in the Formation of Dimethyl 
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Chemical Composition of Rainfall and Wet Dep- 
osition over Northern Britain, 
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SCUM 
Suppression of Actinomycete Scum Production 
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SEASONAL VARIATION 
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Seasonal Changes in Concentration of Major 
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Spatial and Seasonal Variations of Phosphate 
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Quantitative de la Tribromamine en Milieu 
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Effect of Crude Oil on the Colonization of 
Meiofauna into Salt Marsh Sediments, 
W85-03505 5C 


Sediment Production From Forest Road Sur- 
faces, 
W85-03576 2J 


Sources, Storages, and Sinks of Fine-Grained 
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Soybeans, 
W85-03356 21 


SEEPAGE 


Seepage Through Till Foundations of Dams of 
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Suppression of Actinomycete Scum Production 
- A Case Study at Senboku Wastewater Treat- 
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SESTON 


Importance to Mussels of the Benthic Boundary 
Layer, 
W85-03600 2H 


SETTLEABLE SOLIDS 


New Method of Wet Density and Settling Ve- 
locity Determination for Wastewater Effluent, 
W85-03666 5A 


SETTLING BASINS 


Increasing the Rate of Degradation in 
Wastewater Pond Facilities with Anaerobic Pre- 
liminary Treatment Basins (Zur Steigerung der 
Abbaurate in Ab mit anaero- 
bem Vorbecken), 

W85-03522 5D 








SHAKOTAN RIVER 
Effect of Channel Alteration on Fish Habitat, 
W85-03507 6G 


SHALLOW WATER EQUATIONS 

Numerical Noise in Ocean and Estuarine 
Models, 

W85-03475 2L 


SHEAR STRESS 
Laboratory Study of Rill Hydraulics: II. Shear 
Stress Relationships, 
W85-03388 2J 


SHORTWAVE IMAGING 
Comparative Utility of Microwave and Short- 
wave Satellite Data for All-Weather Charting of 
Snow Cover, 
W85-03492 7B 


SILICA 
Behaviour of Dissolved Silica During the 
Mixing of River and Sea Waters in Tokyo Bay, 
W85-03632 2H 


SILICIC ACID 
Microdetermination of Silicic Acid in Water by 
Gel-Phase Colorimetry with Molybdenum Blue, 
W85-03340 SA 


SIMULATION 
Sufficient Conditions for River Meandering: A 
Simulation Approach, 
W85-03566 2E 


Technique of Reinitialization for Efficient Simu- 
lation of Large Aquifers Using the Discrete 
Kernel Approach, 

W85-03574 2F 


SIMULATION ANALYSIS 
Dynamic Simulation of Sediment Discharge 
from Agricultural Watersheds, 
W85-03401 2J 


Diffusion-Based Soil Water Simulation for 
Native Grassland, 
W85-03482 2G 


Numerical Simulation of Phytoplankton Produc- 
tivity in Partially Mixed Estuaries, 

W85-03636 2L 

SITE SELECTION 

Methodology for Producing an Inventory of 
Sites for Small Hydroelectric Schemes. Haute- 
Savoie, a Case Study (Methodologie d’un Inven- 
taire de Sites de Microcentrales Cas de la Haute- 
Savoie), 

W85-03587 6A 


SIZE-FRACTIONATION 
Size-Fractionation of Natural Phytoplankton 
Communities in Nutrient Bioassay Studies, 
W85-03697 2H 
SLIME 
Method for Estimation of Sliming of Nets in 
Lake Waters, 
W85-03679 5A 


SLOPE STABILIZATION 
Rational Slope Stabilization by Means of a New 
Type of Concrete Plate (Rationelle Boschungs- 
befestigungen Durch Neuartige ees 
W85-03453 


SLOPES 
Soil Losses from Roadbeds and Cut and Fill 
Slopes in the Southern Appalachian Mountains, 
W85-03318 5B 


Interrill Erosion as an Index of Mined Land Soil 
Erodibility, 
W85-03370 


Hydraulic Stabilization of Earth Structures, 
W85-03419 8D 


Temporal Changes of Groundwater Pressure in 
a Natural Slope of Nonfissured Clay, 
W85-03420 2G 


SLUDGE 
Certification of the Contents of Some Heavy 
Metals (Cd, Co, Cu, Mn, Hg, Ni, Pb, and Zn) in 
Three Types of Sewage Sludge, 
W85-03279 5A 


SLUDGE DIGESTION 
Sludge Treatment at the Wastewater-Treatment 
Facility in the City of Pecs (Schlammbehand- 
lung in der Ab igungsanlage der Stadt 
Pecs), 
W85-03463 5D 


SLUDGE DISPOSAL 
Use and Protection of the North Sea and Chan- 
nel by English Water Authorities. 
W85-03727 5D 


SLUDGE THICKENING 
Problems in Wastewater Sludge Treatment - 
Practical Experience in a Semnge sind Thicken- 
ing (Probleme der Abw 
lung Betriebserfahrungen mit der Eindickung 
von Frischschlamm), 
W85-03459 5D 











Trends in the Intensification of Sludge Manage- 
ment in Wastewater-Treatment Facilities of the 
CSSR (Trends bei der Intensivierung der 
Schlammwirtschaft in Klaranlagen der ee 
W85-03462 


SLUDGE TREATMENT 
Further Tasks for the Intensification of 
Wastewater and Sludge Treatment (Die wei- 
teren Aufgaben zur Intensivierung der Ab- 
- und Schl » g 
W85-03458 5D 





Problems in Wastewater Sludge Treatment - 
Practical Experience in Sewage-Sludge Thicken- 
ing (Probleme der Ab 
lung Betriebserfahrungen mit der Eindickung 
von Frischschlamm), 

W85-03459 5D 





Trends in the Intensification of Sludge Manage- 
ment in Wastewater-Treatment Facilities of the 
CSSR (Trends bei der Intensivierung der 
Schlammwirtschaft in Klaranlagen der CSSR), 
W85-03462 5D 


SLUDGES 
Comparison of the Mutagenicity of Sewage 
Sludges, 
W85-03662 SE 


SNAGS 
Quantification of Wood Habitat in Subtropical 
Coastal Plain Streams, 
W85-03601 2H 


SNOW 
How Snow Crystals Grow, 
W85-03314 2C 


Canals Under Blizzard Conditions, 
W85-03581 8A 


SNOW COVER 
Comparative Utility of Microwave and Short- 
wave Satellite Data for All-Weather Charting of 
Snow Cover, 
W85-03492 7B 


SNOWMELT 
Snowmelt Infiltration to Frozen Prairie = 
W85-03765 


SOAP 
Biodegradation of Linear Alkylbenzene Sulfon- 
ates and Soap in River Water (in as 
W85-03508 


SOIL PROPERTIES 


SODIUM CHLORIDE 
Effects of NaCl Deicing Salts on Sphagnum 
recurvus P. Beauv., 
W85-03218 5C 


SOIL 
Rainfall, Soil Nutrient Status and Biomass of 
Large African Savanna Mammals, 
W85-03630 2B 


SOIL AIR 
Effect of Soil Air Entrapment on Erosion, 
W85-03369 4D 


SOIL COLUMNS 
Microbial Removal of Wastewater Organic 
Compounds as a Function of Input Concentra- 
tion in Soil Columns, 
W85-03434 5D 
SOIL CONSERVATION 
Improved Soil Erosion Classification for Conser- 
vation Policy, 
W85-03351 2J 


SOIL CONTAMINATION 
Spatial and Temporal Concentration Gradients 
of PAH (Fluoranthene, Benzo(a)pyrene), 
gamma-BHC and 2,4-D in Samples of Soil, Soil 
Water and Ground Water in an Agricultural 
Research Area, 
W85-03289 5B 


SOIL EROSION 
Soil Losses from Roadbeds and Cut and Fill 
Slopes in the Southern Appalachian Mountains, 
W85-03318 5B 


Improved Soil Erosion Classification for Conser- 
vation Policy, 
W85-03351 2 


Modeling Approach to Determining the Rela- 
tionship between Erosion and Soil Productivity, 
W85-03374 2J 


Soil Erosion Potential of Reclaimed Mined 
Lands, 
W85-03398 2 


Dynamic Simulation of Sediment Discharge 
from Agricultural Watersheds, 
W85-03401 25 


Tillage, Residue and Erosion on Moderately 
Sloping Soils, 
W85-03402 23 


Sediment Production From Forest Road Sur- 
faces, 
W85-03576 2J 


SOIL MOISTURE RETENTION 
Ecological Effects of Heather Burning; I. Water 
Infiltration, Moisture Retention and Porosity of 
Surface Soil, 
W85-03739 2G 
Simplified Determination and Sensitivity Analy- 
sis of Soil-Moisture Retention Curves and Hy- 
draulic Conductivity, 
W85-03755 2G 
SOIL POROSITY 
Ecological Effects of Heather Burning; I. Water 
Infiltration, Moisture Retention and Porosity of 
Surface Soil, 
W85-03739 2G 


SOIL PROPERTIES 
Depressional Storage on Tilled Soil Surfaces, 
W85-03376 2A 


Tilled Soil Subsidence During Repeated Wet- 
ting, 
W85-03377 2G 
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Spectral Analysis of Water Advance in Level 
Basins, 

W85-03380 2G 
Unsaturated Soil Hydraulic Properties from Re- 
distribution of Injected Water, 

W85-03386 2G 
Management Alternatives: Crop, Water, and 
Soil, 

W85-03656 3F 


SOIL RESISTANCE 
Field Study of Plant Resistance to Water Flow 
in Alfalfa, 
W85-03360 21 
SOIL SUBSIDENCE 
Tilled Soil Subsidence During Repeated Wet- 


ting, 
W85-03377 2G 


SOIL TYPES 
Subsoil Characteristics Influence Hydrologic 
Response to No-Tillage, 
W85-03396 3F 


SOIL WATER 
Spatial and Temporal Concentration Gradients 
of PAH (Fluoranthene, Benzo(a)pyrene), 
gamma-BHC and 2,4-D in Samples of Soil, Soil 
Water and Ground Water in an Agricultural 
Research Area, 
W85-03289 5B 


Effects of Corn Stalk Orientation and Water 
Content on Passive Microwave Sensing of Soil 
Moisture, 

W85-03302 7B 
Crop Water Stress Index, Soil Water, and 


Rubber Yield Relations for the Guayule Plant, 
W85-03361 21 


Moisture Sensor-Controlled Irrigation for Main- 
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Neutron Meter Calibration and Error Control, 
W85-03375 2G 


Tilled Soil Subsidence During Repeated Wet- 
ting, 
W85-03377 2G 


Unsaturated Soil Hydraulic Properties from Re- 
distribution of Injected Water, 
W85-03386 2G 


Soil Moisture Responses to Cropping and Till- 
age on Western Iowa Loess Soils, 
W85-03391 2G 


Soil Properties of Surface Mined Land, 
W85-03392 2G 


Hydraulic Stabilization of Earth Structures, 
W85-03419 8D 


Transport of Water in Frozen Soil: III. Experi- 
ments on the Effects of Ice Content, 
W85-03477 2G 


Diffusion-Based Soil Water Simulation for 
Native Grassland, 

'W85-03482 2G 
In Situ Estimation of Hydraulic Conductivity 
Using Simplified Methods, 

W85-03560 2G 
Conceptual Model of Deep Unsaturated Zones 
with Negligible Recharge, 

W85-03561 2G 
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Green-Ampt Model of Infiltration in a Cracked 
Soil, 
W85-03569 2G 


Numerical Simulations of Soil-Water Flow 
During Wetting in a Nonhomogeneous Soil, 
W85-03757 2G 


Snowmelt Infiltration to Frozen Prairie Soils, 
W85-03765 2A 


SOIL WATER BALANCE 
Radar Precipitation Estimates for a Soil Water 
Balance, 


W85-03394 TA 


SOIL WATER MOVEMENT 
Transport of Water in Frozen Soil: III. Experi- 
ments on the Effects of Ice Content, 
W85-03477 2G 


In Situ Estimation of Hydraulic Conductivity 
Using Simplified Methods, 
W85-03560 2G 


Conceptual Model of Deep Unsaturated Zones 
with Negligible Recharge, 
W85-03561 2G 


SOIL WATER POTENTIAL 
Field Study of Plant Resistance to Water Flow 
in Alfalfa, 
W85-03360 21 


SOILS 
Interactions of Halogenated Hydrocarbons with 
Soils, 
W85-03287 5B 


SOLAR ENERGY 
Solar Energy and Hydroelectric Power Genera- 
tion in the Dead Sea: A Dynamic Analysis, 
W85-03548 6B 


SOLAR RADIATION 
Sensitivity of Legionella pneumophila to Sun- 
light in Fresh and Marine Waters, 
W85-03431 5B 


SOLE 
Uptake Efficiency of the Gills of English Sole 
(Parophrys vetulus) for Four Phthalate Esters, 
W85-03607 SC 


SOLUBILITY 
Peroxyacetyl Nitrate Solubility and Decomposi- 
tion Rate in Acidic Water, 
W85-03594 5B 


SOLUTE TRANSPORT EQUATIONS 
Eigenvalue Solution Continuous in Time to the 
Spatially Discretized Solute Transport Equation 
in Steady Groundwater Flow, 

W85-03573 5B 


SOLVENT REDUCTION METHODS 
Comparison of Solvent Reduction Methods for 
Concentration of Polycyclic Aromatic Hydro- 
carbon Solutions, 

'W85-03670 5A 


SOPER CREEK 
Changes in Populations and Drift of Stream 
Invertebrates Following Lampricide Treatment, 
W85-03605 5C 


SOUTH AFRICA 
Leaf Water and Turgor Potential Threshold 
Values for Leaf Growth of Wheat, 
W85-03362 21 


Microcystis aeruginosa and Underwater Light 
Attenuation in a Hypertrophic Lake (Hartbee- 
spoort Dam, South Africa), 

W85-03740 2H 


SOUTH AUSTRALIA 
Limnology of Lake Alexandrina, River Murray, 
South Australia, and the Effects of Nutrients and 
Light on the Phytoplankton, 
W85-03242 2H 


Seasonal Studies on the Zooplankton Communi- 
ty of Lake Alexandrina, River Murray, South 
Australia, and the Role of Turbidity in Deter- 
mining Zooplankton Community Structure, 

W85-03243 2H 


SOUTH CAROLINA 
Nontidal Wetland Mapping in South Carolina 
Using Airborne Multispectral Scanner Data, 
W85-03301 


Thermal Effluent as a Sporadic Cornucopia: Ef- 
fects on Fish and Zooplankton, 
W85-03315 5C 


SOUTH DAKOTA 
Small Town Conquers Wastewater Tribulations, 
W85-03276 


SOYBEANS 
Effect of Moisture Stress on Seed Growth in 
Soybeans, 
W85-03356 21 


Drought and Flooding Effects on N2 Fixation, 
Water Relations, and Diffusive Resistance of 
Soybean, 

W85-03359 21 


SPACING 
Economic Sprinkler Selection, Spacing, and Ori- 
entation, 
W85-03378 3F 


SPATIAL DISTRIBUTION 
Occurrence and Distribution of Organic Chemi- 
cals in Two Landfill Leachate Plumes, 
W85-03667 5B 


SPEARFISH 
Small Town Conquers Wastewater Tribulations, 
W85-03276 5D 


SPECIATION 
Physico-Chemical Speciation of Polycyclic Aro- 
matic Hydrocarbons (PAH) in Aquatic Systems, 
W85-03282 5B 


SPECIES DIVERSITY 
Phytoplankton Diversity in Inland Waters of 
Different Trophic Status, 
W85-03506 2H 


SPECTRAL ANALYSIS 
Spectral Analysis of Water Advance in Level 


Basins, 
W85-03380 2G 


SPECTROPHOTOMETRY 
Single Spectrophotometric Determination of k- 
Surfactants in the Presence of a-and n-Surfac- 
tants (Einfache Spektrophotometrische Bestim- 
mung von k-Tensiden in Gegenwart von a- und 
n-Tensiden), 
W85-03414 5A 


SPHAGNUM 
Carbon Balance for Two Sphagnum Mosses: 
Water Balance Resolves a Physiological Para- 
dox, 
W85-03729 21 


SPOT 
Dietary Accumulation of PCBs from a Contami- 
nated Sediment Source by a Demersal Fish 
(Leiostomus xanthurus), 
W85-03690 5B 


SPREE RIVER 
Problems of Water Volume Balance in the Spree 
River District Impacted by Mining Operations 





(Probleme der Wassermengenbilanz im Bergbau- 
beeinflussten Spreegebiet), 
W85-03515 3B 


SPRINKLER DESIGN 
Nomographic Estimation of Performance Pa- 
rameters in Sprinkler Irrigation, 
W85-03478 3F 


SPRINKLER IRRIGATION 
Nomogrephic Estimation of Performance Pa- 
rameters in Sprinkler Irrigation, 
W85-03478 3F 


Nitrogen Leaching During Sprinkler Irrigation 
of a Dutch Clay Soil, 
W85-03480 5G 


SPRINKLERS 
Economic Sprinkler Selection, Spacing, and Ori- 
entation, 
W85-03378 3F 


Constant and Variable Operating-Angle Sprin- 
klers for Traveler Irrigators, 
W85-03404 3F 


ST. LAWRENCE ESTUARY 
Dissolved Chromium in the St. Lawrence Estu- 


ary, 
W85-03633 2L 


Forms of Phosphorus and Phosphorus-Iron Re- 
lationships in the Suspended Matter of the St. 
Lawrence Estuary, 

W85-03764 2L 


STABILIZATION 
Hydraulic Stabilization of Earth Structures, 
W85-03419 


STANDARDS 
Development of Revised Primary Drinking 
Water Regulations, 
W85-03625 SF 


STATE JURISDICTION 
Clean Water - Counting up the Score, 
W85-03716 5G 


STATISTICAL ANALYSIS 
Note on the Applicability of the James-Stein 
Estimator in Regional Hydrologic Studies, 
W85-03562 2A 


STOCHASTIC PROCESS 
Stochastic Dynamic Programming Models for 
Reservoir Operation Optimization, 
W85-03551 2E 


Unifying the Concepts of Scale, Instrumentation, 
and Stochastics in the Development of Multi- 
phase Transport Theory, 

W85-03567 2J 


STORAGE RESERVOIRS 
Scuba Diving: A Tool for Managing Water 
Quality, 
W85-03622 5F 


STORAGE TANKS 
Inspection Methods for Water Tanks and Reser- 
voirs, 
W85-03277 SF 


STORM RUNOFF 
Approximate Method for Partitioning Daily 
Streamflow Data, 
W85-03758 2A 


STORM SEEPAGE 
Approximate Method for Partitioning Daily 
Streamflow Data, 
W85-03758 2A 


STREAMFLOW 
Method for Establishing Site-Specific Stream 
Design Flows for Wasteload Allocations, 
W85-03336 5D 


Changes in Streamflow in an Herbicide-Treated 
Pinyon-Juniper Watershed in Arizona, 
W85-03563 3B 


Solution of Surface Water Flow Equations 
Using Clebsch Variables, 
W85-03565 2E 


Approximate Method for Partitioning Daily 
Streamflow Data, 
W85-03758 2A 


STREAMS 
Particulate Allochthonous Inputs: Relationships 
with Stream Size in an Undisturbed Watershed, 
W85-03309 2H 


Quantification of Wood Habitat in Subtropical 
Coastal Plain Streams, 
W85-03601 2H 


Relative Importance of Anthropogenic versus 
Natural Sources of Acidity in Lakes and Streams 
of Central Ontario, 

W85-03602 5B 


STREPTOCOCCUS 
Occurrence of Faecal Coliforms, Faecal Strepto- 
cocci and Salmonella in the Waste Water of 
Three Abattoirs in Finland 1980-1983, 
W85-03681 5A 


STRESS DEFORMATION 
Problems in Reconstructing Gravity Dams - 
Stress-Deformation Analysis for an Added Con- 
crete Coating (Probleme der Rekonstruktion 
von Gewichtsstaumauern-Spannungs-Verfor- 
mungsanalyse fur Einen Vorsatzbetonmantel), 
W85-03452 8A 


STRONTIUM RADIOISOTOPES 
Transport of Airborne 90Sr and 137Cs Deposit- 
ed in the Basins of the Five Largest Rivers in 
Finland, 
W85-03678 5B 


STUTTGART 
Factors of Simultaneous Consumption and 
Supply Patterns at Long Distance ee 
Water Supply S (Gl 
und Abnahmecharakteristiken bei Felewenn- 
versorg ), 


W85-03248 SF 








SUBSOIL 
Subsoil Characteristics Influence Hydrologic 
Response to No-Tillage, 
W85-03396 3F 


SUBSURFACE DRAINAGE 
Reducing Water Pollution with Subsurface 
Drainage, 
W85-03367 5G 


SUBSURFACE FILTERS 
Use of Biofiltration for Further Wastewater 
Treatment, 
W85-03649 5D 


SUBSURFACE STORAGE 
‘Trap-dams’: Artificial Subsurface Storage of 
Water, 
W85-03699 3B 


SUCCULENTS 
Thermal and Water Relations of Roots of Desert 
Succulents, 
W85-03698 21 


SUCTION CUPS 
PE-PVC-Suction Cup in Sandwich Construction 
for Taking Seepage Water Samples, (Eine 
Kunststoff-Saugkerze in Sandwichbauweise zur 
Gewinnung von Sickerwasserproben), 
W85-03592 7B 


SURFACE WATER 


SUDAN 
Water Treatment for Rural Areas with Empha- 
sis on Sudan, 
W85-03706 SF 


SUDBURY 
Relative Importance of Anthropogenic versus 
Natural Sources of Acidity in Lakes and Streams 
of Central Ontario, 
W85-03602 5B 


SUDBURY BASIN 
Long-Term Precipitation Quality and Wet Dep- 
osition Fields in the Sudbury Basin, 
W85-03595 5B 


SUGAR BEETS 

Relative Leaf Water Content and Stress Index as 
a Criterion of the State of the Water Supply in 
Sugar Beet Under Field Conditions (Relativer 
Blattwassergehalt und Stressindex als Kriterium 
des Wasserversorgungszestandes bei Zuckerru- 
ben unter Feldbedingungen), 

W85-03610 21 


SULFATES 
Episodic Nature of Wet Deposited Sulphate and 
Acidity, 
W85-03292 5B 


SULFIDES 
Role of Sulphide in the Formation of Dimethyl 
Mercury in River and Estuary Sediments, 
W85-03240 5B 


Nickel Removal from a Synthetic Nickel-Plating 
Wastewater Using Sulfide and Carbonate for 
Precipitation and Coprecipitation, 

W85-03300 5D 


Influence of Sulphide on the Distribution of 
Higher Plants in Salt Marshes, 
W85-03741 2L 


SULFITE EVAPORATOR CONDENSATE 
Anaerobic Reactors for Treatment of Synthetic 
Wastewater Simulating the Organic Composi- 
tion of Sulphite Evaporator Condensate, 
W85-03682 5D 


SULFUR DIOXIDE 
Acid Gases and Acid in Rain Monitored for 
over 5 Years in Rural East-Central England, 
W85-03290 5B 


Episodic Nature of Wet Deposited Sulphate and 
Acidity, 
W85-03292 5B 


Estimated Washout Coefficients for Sulphur Di- 
oxide, Nitric Oxide, Nitrogen Dioxide and 
Ozone, 

W85-03296 2K 


SULPHIDE POOL 
Endangered Lakes of Scientific and Cultural 
Value in the World Heritage Area of South- 
West Tasmania, 
W85-03761 6G 


SUPERSATURATION 
Seasonal Changes in Dissolved-Gas Supersatura- 
tion in the Sacramento River and Possible Ef- 
fects on Striped Bass, 
W85-03247 5C 


SURFACE IRRIGATION 
Cablegation: IV. The Bypass Method and Cutoff 
Outlets to Improve Water Distribution, 
W85-03382 3F 


SURFACE WATER 
Soft Rot Erwinia Bacteria in Surface and Under- 
ground Waters in Southern Scotland and in Col- 
orado, United States, 
W85-03297 5B 





SURFACE WATER 


Versatile Directional Reflectance Model for 
Natural Water Bodies, Submerged Objects, and 
Moist Beach Sands, 

W85-03303 7B 


SURFACTANTS 

About the Remain of Cationic Surfactants in 
Waste Water. Reaction of Cationic Surfactants 
with Bentonite (Uber den Verbleib von kation- 
enaktiven Tensiden im Abwasser. Reaktion von 
kationenaktiven Tensiden mit Bentonit), 
W85-03413 5D 
Single Spectrophotometric Determination of k- 
Surfactants in the Presence of a-and n-Surfac- 
tants (Einfache Spektrophotometrische Bestim- 
mung von k-Tensiden in Gegenwart von a- und 
n-Tensiden), 

W85-03414 5A 


Irradiation in Industrial Waste Treatment, 
W85-03726 5D 


SURGE TANKS 
Pressure Surges in Watersystems of High Pres- 
sure Plants (Druckschwankungen im Wasserfuh- 
rungssystem von Hochdruckanlagen), 
W85-03266 8C 


SURGES 
Pressure Surges in Watersystems of High Pres- 
sure Plants (Druckschwankungen im Wasserfuh- 
rungssystem von Hochdruckanlagen), 
W85-03266 


SUSPENDED MATTER 
Vertical Distribution of Suspended Particulate 
Matter in the Zaire River, Estuary and Plume, 
W85-03675 2L 


SUSPENDED SEDIMENT 
Distribution of River Discharged Suspended 
Matter in Coastal Water (in Japanese), 
W85-03608 2J 


SUSPENDED SOLIDS 
Bioaccumulation of Organic Micropollutants 
from Sediments and Suspended Particulates by 


Aquatic Animals, 
W85-03283 5B 


Influence of Waves and Seagrass Communities 
on Suspended Particulates in an Estuarine Em- 
bayment, 

W85-03347 2L 


Relationship Between Surface Loading, Depth 

and Effluent Suspended Solids at a Rectangular, 

Horizontal Pilot-Scale Secondary Clarifier, 

W85-03652 5D 
SWAN LAKE 

Swan Lake: A Small Hydro Scheme for Ketchi- 


kan, 
W85-03324 8A 


SWEDEN 
Phosphate Removal in Acidified and Limed 
Lake Water, 
W85-03544 5D 


Assessing Phytoplankton and Bacterioplankton 
Production During Early Spring in Lake Erken, 
Sweden, 

W85-03738 2H 


Effects of CO2 Enrichment and Water Stress on 

Growth of Liquidambar styraciflua and Pinus 

taeda Seedlings, 

W85-03319 21 

SWELL PROPAGATION 

Empirical Contribution to the Study of Swell 
ion in a Breakwater (Contribution Em- 

pirique a I’Etude de la Propagation de la Houle a 

linterieur des Digues), 

W85-03589 8B 
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SWITZERLAND 
Full Scale Experience with Tertiary Contact 
Filtration, 
W85-03648 5D 


SYRIA 
Water Resource Planning and Development in 
the Northern Jordan Valley, 
W85-03701 6B 


TAILINGS DAMS 
Piezometer-Friction Cone Investigation at a 
Tailings Dam, 
W85-03428 8A 


TANKS 
Mutagenicity of Coal Tar Paints Used in Drink- 
ing Water Distribution Systems, 
W85-03659 8G 


TASMANIA 
Endangered Lakes of Scientific and Cultural 
Value in the World Heritage Area of South- 
West Tasmania, 
W85-03761 6G 


TATOOSH ISLAND 
Measuring Intertidal Wave Forces, 
W85-03493 2L 


TAXONOMY 
Numerical Taxonomy of Phenanthrene-Degrad- 
ing Bacteria Isolated from the Chesapeake Bay, 
W85-03433 5B 


TEMPERATURE EFFECTS 
Effects of Acridine and Temperature on the 
Survival, Development, Growth, and Reproduc- 
tion of Diaptomus clavipes Schacht, 
W85-03222 5C 


TEMPORAL DISTRIBUTION 
Acid Gases and Acid in Rain Monitored for 
over 5 Years in Rural East-Central England, 
W85-03290 5B 


TENSIOMETERS 
Corn Irrigation Scheduled by Tensiometer and 
the Lambert Model in the Humid Southeast, 
W85-03358 21 


TETRACHLOROVERATROLE 
Tri- and Tetra-Chloroveratrole, Metabolites 
Produced by Bacterial O-Methylation of Tri- 
and Tetra-Chloroguaiacol: An Assessment of 
Their Bioconcentration Potential and Their Ef- 
fects on Fish Reproduction, 
W85-03310 5C 


TEXAS 
Improving the Performance of Houston’s South- 
west Wastewater Treatment Plant, U.S.A., 
W85-03653 5D 


THAILAND 
Small-Scale Gravity Flow Water Systems in 
Phrae Province, Thailand, 
W85-03709 5F 
THERMAL ENERGY STORAGE 
Geochemical Reactions Associated with Low- 
Temperature Thermal Energy Storage in 
Aquifers, 
W85-03425 2F 


THERMAL POLLUTION 
Thermal Effluent as a Sporadic Cornucopia: Ef- 
fects on Fish and Zooplankton, 
W85-03315 5C 


THERMAL WATER 
Influence of the Geothermal Waters on Fishes 
and Aquatic Invertebrates, in the Plain of Banat 
(Influenta Apelor Geotermale, din Cimpia Bana- 
tului, Asupra Pestilor si Nevertebratelor Acva- 
tice), 
W85-03532 5C 


Methods for Evaluation Maximum Acceptable 
Toxicant Concentration of Some Pesticides 
Upon the Freshwater Fish. I. Evaluation MATC 
Values of Fungicide Thiram (Metode de Deter- 
minare a Valorilor Maxime Admisibile (MATC) 
in Apa a Unor Pesticide Asupra Unor Specii de 
Pesti Dulcicoli. I. Determinarea Valorii MATC 
a Fungicidului Tiuram), 

W85-03531 5C 


THREE GORGES PROJECT 


Assessment of the Environment Effects of Con- 
structing the Three Gorge Project on the 
Yangtze River, 

W85-03700 6G 


TIDAL EFFECTS 


Observations of Wind-Induced, Subtidal Varia- 
bility in the Delaware Estuary, 
W85-03409 2L 


TIDAL POWERPLANTS 


Simple Theory for Designing Tidal Power 
Schemes, 
W85-03476 8A 


TIDAL RANGE 


Simple Theory for Designing Tidal Power 
Schemes, 
W85-03476 8A 


TIDES 


Calibration Studies Concerning a One-Dimen- 
sional Numerical Tidal Model with Particular 
Reference to Resistance Coefficients, 

W85-03635 2L 


TILLAGE 


Soil Moisture Responses to Cropping and Till- 
age on Western Iowa Loess Soils, 
W85-03391 2G 


Subsoil Characteristics Influence Hydrologic 
Response to No-Tillage, 
W85-03396 3F 


Tillage, Residue and Erosion on Moderately 
Sloping Soils, 
W85-03402 2 


TIN 


Uptake and Accumulation of Inorganic Tin by a 
Freshwater Alga, Ankistrodesmus falcatus, 
W85-03598 5C 


TOGING-JETTINBACH POWER PLANT 


60 Years of the River Inn Power Plant Toging- 
Jettenbach (60 Jahre Innkraftwerk Toging-Jet- 
tenbach), 

W85-03447 8A 


TOKYO 


Numerical Simulations of Soil-Water Flow 
During Wetting in a Nonhomogeneous Soil, 
W85-03757 2G 


TOKYO BAY 


Behaviour of Dissolved Silica During the 
Mixing of River and Sea Waters in Tokyo Bay, 
W85-03632 2H 


TOXICITY 


Effects of Acridine and Temperature on the 
Survival, Development, Growth, and Reproduc- 
tion of Diaptomus clavipes Schacht, 

W85-03222 5C 


Histologic and Skeletal Abnormalities in 
Benzo(a)pyrene-Treated Rainbow Trout Ale- 


vins, 
W85-03223 5C 


Effects of Organic and Inorganic Chemical Con- 
taminants on Fertilization, Hatching Success, 
and Prolarval Survival of Striped Bass, 

W85-03225 5C 





Effect of Pentachlorophenol on the Growth and 
Mortality of Embryonic and Juvenile Steelhead 
T 


rout, 
W85-03226 5C 


Short-Term and Long-Term Effects of Cadmi- 
um on Glycogen Reserves and Liver Size in 
Rainbow Trout (Salmo gairdneri Richardson), 
W85-03228 5C 


Problem of Prawn Fisheries in Egypt, 
W85-03235 


Acute Toxicity of Antimycin A, Bayer 73 and 3- 
Trifluoromethyl-4-Nitrophenol to a Freshwater 
Teleost Lebistes reticulatus (Peters), 

W85-03236 


High Mortality of the Larvae of the Common 
Mussel at Low Concentrations of Tributyltin, 
W85-03239 5C 


Tri- and Tetra-Chloroveratrole, Metabolites 
Produced by Bacterial O-Methylation of Tri- 
and Tetra-Chloroguaiacol: An Assessment of 
Their Bioconcentration Potential and Their Ef- 
fects on Fish Reproduction, 

W85-03310 5C 


Occurrence and Toxicity of Herbicides in Reef 
Building Corals, 
W85-03313 5C 


Toxicity Warning Monitor Using the Weakly 
Electric Fish, Gnathonemus petersi, 
W85-03546 5A 


Acute Toxicity norte of Water Pollutants 


SA 


Joint Effects of a Mixture of 14 Chemicals on 
Mortality and Inhibition of Reproduction of 
Daphnia magna, 

W85-03688 5C 


Effects of Zinc on the Ultrastructure of the 
Brain Cells of the Larvae of Clupea harengus L., 
W85-03689 5C 


TRACE ELEMENTS 
Analysis of Trace Metals in Water by Inductive- 
ly Coupled Plasma Emission Spectrometry 
Using Sodium Dibenzyldithiocarbamate for Pre- 
concentration, 
W85-03743 5A 


TRACE METALS 
Trace Metals and the Productivity of Shelf 
Waters off North West Australia, 
W85-03494 5C 


Accumulation of Sediments, Trace Metals (Pb, 
Cu) and Total Hydrocarbons in Narragansett 
Bay, Rhode Island, 

W85-03500 5B 


Uptake and Accumulation of Inorganic Tin by a 
Freshwater Alga, Ankistrodesmus falcatus, 
W85-03598 5C 


Dissolved Chromium in the St. Lawrence Estu- 
ary, 
W85-03633 2L 


Metal Incorporation by Benthic Fauna: Rela- 
tionships to Sediment Inventory, 
W85-03634 5C 


TRANSDUCERS 
Electronic Transducer for Continuous Water 
Level Monitoring, 
W85-03371 7B 


TRANSFER FUNCTION 
From Infiltration to Recharge: Use of a Para- 
metric Transfer Function, 
W85-03754 2A 


TRANSPIRATION 
Field Study of Plant Resistance to Water Flow 
in Alfalfa, 
W85-03360 21 
TRAP DAMS 
‘Trap-dams’: Artificial Subsurface Storage of 
Water, 
'W85-03699 3B 


TRAVEL IRRIGATORS 
Constant and Variable Operating-Angle Sprin- 
klers for Traveler Irrigators, 
W85-03404 3F 


TREE GROWTH 
Acid Precipitation and Forest Growth in 
Norway, 
W85-03489 5C 


Possible Indirect Long-Term Effects of Acid 

Precipitation on Forest Growth, 

W85-03490 5C 
TRIBUTYLTIN 

High Mortality of the Larvae of the Common 

Mussel at Low Concentrations of Tributyltin, 

W85-03239 5C 


TRICHLOROPHENOL 
Fate of 2,4,6-Trichlorophenol, Pentachloro- 
phenol, p-Chlorobiphenyl, and Hexachloroben- 


W85-03227 


TRICHLOROVERATROLE 
Tri- and Tetra-Chloroveratrole, Metabolites 
Produced by Bacterial O-Methylation of Tri- 
and Tetra-Chloroguaiacol: An Assessment of 
Their Bioconcentration Potential and Their Ef- 
fects on Fish Reproduction, 
W85-03310 5C 


TRICKLING FILTERS 
Survey of Combined Trickling Filter and Acti- 
vated Sludge Processes, 
W85-03329 5D 


Nitrification and Phosphorus Removal From 

Trickling Filter Effluents, 

W85-03646 5D 
TRIFLUOROMETHYL-4-NITROPHENOL 

Acute Toxicity of Antimycin A, Bayer 73 and 3- 

Trifluoromethyl-4-Nitrophenol to a Freshwater 

Teleost Lebistes reticulatus (Peters), 

W85-03236 


TRITIUM 
Behavior of Tritium in the Marine Environment: 
Uptake and Distribution of Tritiated Water and 
of Tritiated Organic Compounds in Unicellular 
and Multicellular Algae, 
W85-03501 5B 


TROPHIC LEVEL 
Phytoplankton Diversity in Inland Waters of 
Different Trophic Status, 
W85-03506 2H 


TROPHIC LEVELS 
Molecular Weight Fractionation of Dissolved 
Organic Nitrogen and Carbon Compounds from 
Two Lakes of Differing Trophic Status, 
W85-03229 5B 


TROUT 
Histologic and Skeletal Abnormalities in 
Benzo(a)pyrene-Treated Rainbow Trout Ale- 


vins, 
W85-03223 5c 


Effect of Pentachlorophenol on the Growth and 
Mortality of Embryonic and Juvenile Steelhead 
Trout, 

W85-03226 5C 


UNSATURATED FLOW 


Electrolyte and Water Balance in Plasma and 
Urine of Rainbow Trout (Salmo gairdneri) 
during Chronic Exposure to Cadmium, 

W85-03603 5C 


Osmoregulatory and Hematological Responses 

of Rainbow Trout (Salmo gairdneri) to Ex- 

tended Environmental Acidification, 

W85-03604 5C 
TUBECASING PUMPS 

Modern Small Waterturbine/Tubecasing-Pump 

(Eine Moderne Klein-Wasserturbine bzw. Rohr- 


gehausepumpe), 
W85-03441 8C 


TULSA 

Hydrologically Useful Station Precipitation 
Model; 2. Case Studies, 

W85-03558 2B 


TUNNEL CONSTRUCTION 
Predicted and Measured Stresses and Displace- 
ments Around the Darlington Intake Tunnel, 
W85-03421 8E 


TURBIDITY 
Seasonal Studies on the Zooplankton Communi- 
ty of Lake Alexandrina, River Murray, South 
Australia, and the Role of Turbidity in Deter- 
mining Zooplankton Community Structure, 
W85-03243 2H 


TURBINES 
Historical Overview of Cross-Flow Turbine, 
W85-03328 8C 


Modern Small Waterturbine/Tubecasing-Pump 
(Eine Moderne Klein-Wasserturbine bzw. Rohr- 
gehausepumpe), 

'W85-03441 8C 


Experience in the Operation of Hydraulic Struc- 
tures and Equipment of Hydroelectric Stations, 
W85-03583 8C 


Alignment of the Rotor of a Vertical Unit, 
W85-03584 8C 


TURBULENCE 
Turbulence Measurements Over a Sand Wave in 
Lower Chesapeake Bay, Virginia, 
W85-03348 2L 


Development of Finite-Amplitude Disturbances 
in Poiseuille Flow, 
W85-03750 8B 


TURGOR POTENTIAL 
Leaf Water and Turgor Potential Threshold 
Values for Leaf Growth of Wheat, 
W85-03362 21 


TURRIALBA 
Precipitation Chemistry at Turrialba, Costa 


Rica, 
W85-03568 2K 


UNDERGROUND SPACE DEVELOPMENT 
Impact of Groundwater on Mining and Under- 
ground Space Development in the Niagara Es- 
carpment Area, 

W85-03417 2F 


UNDERGROUND WATER TREATMENT 
Studies on the Technology of Underground 
Water Treatment (Untersuchungen zu den Tech- 
nologien der Aufbereitung von Wasser im Un- 
tergrund), 

W85-03526 SF 


UNSATURATED FLOW 
Steady State Model for Flow in Saturated-Un- 
saturated Soils, 
W85-03424 2F 
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UNSATURATED SOILS 


UNSATURATED SOILS 
Steady State Model for Flow in Saturated-Un- 
saturated Soils, 
W85-03424 2F 


UNSATURATED ZONE 
Conceptual Model of Deep Unsaturated Zones 
with Negligible Recharge, 
W85-03561 2G 


PE-PVC-Suction Cup in Sandwich Construction 
for Taking Seepage Water Samples, (Eine 
Kunststoff-Saugkerze in Sandwichbauweise zur 
Gewinnung von Sickerwasserproben), 

W85-03592 7B 


UPPER SPREE REGION 

Efforts Toward a Basic Economic Study and 
Planning of the Drinking-Water Supply in the 
Upper Spree Region as a Basis for Capital In- 
vestment (Arbeiten zur Grundfondswirtschaftli- 
chen Untersuchung und Planung der Trinkwas- 
serversorgung im Oberen Spreegebiet als 
Grundlage der Investitionstatigkeit), 

W85-03516 3B 


URANIUM MILL TAILINGS 
Groundwater Contamination From an Inactive 
Uranium Mill Tailings Pile: 1. Application of a 
Chemical Mixing Model, 
W85-03575 5B 


URINE 
Electrolyte and Water Balance in Plasma and 
Urine of Rainbow Trout (Salmo gairdneri) 
during Chronic Exposure to Cadmium, 
W85-03603 5C 


USSR 
Latest Results at the Deep-Current Aeration Fa- 
cility in Rovno (USSR) (Neueste Ergebnisse 
uber die Tiefstrombeluftungsanl in Rovno 
(UdSSR)), 
W85-03460 5D 





Procedures for Intensive Biological Treatment 
of Municipal Wastewater in the USSR (Verfah- 
ren zur intensiven biologischen Reinigung Stad- 
tischer Abwasser in der UdSSR), 

W85-03461 5D 


Seepage Regime of the Hydraulic-Fill Dam of 
the Mingechaur Hydropower Development, 
W85-03577 8D 


Seismic Stability of the Mingechaur Dam, 
W85-03578 8A 


Deformation of the Rock Mass During Con- 
struction of the Nurek Hydroelectric Station, 
W85-03580 8E 
Canals Under Blizzard Conditions, 

W85-03581 8A 


Experience in the Operation of Hydraulic Struc- 
tures and Equipment of Hydroelectric Stations, 
W85-03583 8C 


UTAH 
Erosion from Simulated Rainfall on Mountain 
Rangeland in Utah, 
W85-03354 2 


VAKHSH RIVER 
Deformation of the Rock Mass During Con- 
struction of the Nurek Hydroelectric Station, 
W85-03580 8E 


VALLEYS 

Design of Reservoir Basins in Flat Valleys with 
Special Consideration of Environmental Aspects 
- Presented by the River Altmuhl Diversion 
(Umweltfreundliche Gestaltung von Staubecken 
in flachen Talraumen-dargestellt am Beispiel der 
Altmuhluberleitung), 

W85-03249 8A 
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VANADIUM 
Toxic Effects of Vanadium on the Metabolism 
of Some Freshwater Algae Cultured in Vitro 
(Effects Toxiques du Vanadium Sur le Metabo- 
lisme de Quelques Algues d’eau Douce Cultivees 
in Vitro), 
W85-03692 5C 
VELOCITY 
Laboratory Study of Rill Hydraulics: I. Velocity 
Relationships, 
W85-03387 


VENEZUELA 


Hydrologically Useful Station Precipitation 
Model; 2. Case Studies, 
W85-03558 2B 


VERMONT 


Phosphate Exchange Between Littoral Sedi- 
ments and Overlying Water in an Oligotrophic 
North-Temperate Lake, 

W85-03599 2H 


VERTICAL DISTRIBUTION 


Diel Variation in Primary Production and the 
Vertical Distribution of Phytoplankton in a Po- 
lyhumic Lake, 

W85-03231 2H 


Vertical Distribution of Suspended Particulate 
Matter in the Zaire River, Estuary and Plume, 
W85-03675 2L 


VERTICAL LOADING 


Reinforced Earth Retaining Wall Under Verti- 
cal and Horizontal Strip Loading, 
W85-03423 8D 


VIRGINIA 


New Approach to Canal and Waterway Mainte- 
nance, 

W85-03274 4A 
Turbulence Measurements Over a Sand Wave in 


Lower Chesapeake Bay, Virginia, 
W85-03348 2L 


VIRGINIA BEACH 


New Approach to Canal and Waterway Mainte- 


nance, 
W85-03274 4A 


VOLATILITY 


Water and Pesticide Volatilization fzom a Waste 
Disposal Pit, 
W85-03389 5B 


VOLTAMMETRY 


Differential Pulse Stripping-Voltammetry for 
Routine Heavy-Metal Analysis of Drinking 
Water (Differentielle Pulsinve rsvoltammetrie fur 
die Schwermetallanalytik von Trinkwasser), 

W85-03719 5A 


WADI JIZAN 


Application of a Physically-Based Distributed 
Parameter Model for Arid-Zone Surface- 
Groundwater Management, 

W85-03752 4B 


WALES 


Calibration Studies Concerning a One-Dimen- 
sional Numerical Tidal Model with Particular 
Reference to Resistance Coefficients, 

W85-03635 2L 


Use and Protection of the North Sea and Chan- 
nel by English Water Authorities. 
W85-03727 5D 


UK Drought 1984, 
W85-03731 4A 


WASHINGTON 
Measuring Intertidal Wave Forces, 
W85-03493 


Old Water-New Water: Setting Equitable Water 
Rates for Suburban Customers, 
W85-03612 6C 


WASHOUT 
Estimated Washout Coefficients for Sulphur Di- 
oxide, Nitric Oxide, Nitrogen Dioxide and 
Ozone, 
W85-03296 2K 


WASTE DISPOSAL 
Livestock Lagoon Systems for Disposal of Pesti- 
cide Wastes, 
W85-03381 5D 
Is Hazardous Waste Disposal in Clay Vaults 
Safe, 
W85-03617 5G 
Factors in Design, Location and Integrity of 
Landfills, 
W85-03712 SE 
EPA/RCRA Landfill Regulations - A Discus- 
sion, 
W85-03714 6E 


Bentonite Liners and Caps for Lagoons and 
Landfills, 


W85-03717 5G 


WASTE DISPOSAL PITS 
Water and Pesticide Volatilization from a Waste 
Disposal Pit, 
W85-03389 5B 
WASTE LOAD 
Method for Establishing Site-Specific Stream 
Design Flows for Wasteload Allocations, 
W85-03336 5D 


WASTEWATER ANALYSIS 
Certification of the Contents of Some Heavy 
Metals (Cd, Co, Cu, Mn, Hg, Ni, Pb, and Zn) in 
Three Types of Sewage Sludge, 
W85-03279 5A 


On-Line Measurement of Organic Carbon in 
Waste Water, 
W85-03745 5D 


WASTEWATER DISCHARGE 
New Method of Wet Density and Settling Ve- 
locity Determination for Wastewater Effluent, 
W85-03666 SA 


WASTEWATER DISPOSAL 
Landscape Design Helps Sell Innovative 
Wastewater Effluent Disposal System, 
W85-03275 5D 


Use and Protection of the North Sea and Chan- 
nel by English Water Authorities. 
W85-03727 5D 


WASTEWATER POLLUTION 
Studies on the Effects of Sewage Effluent on 
Gastropod Populations in Experimental Streams, 
W85-03540 5C 


Effect of Organic Contamination upon Microbi- 
al Distributions and Heterotrophic Uptake in a 
Cape Cod, Mass., Aquifer, 

W85-03736 5C 


WASTEWATER PRETREATMENT 
Case History of Industrial Pretreatment in Co- 
lumbus, Ohio, 
W85-03331 5D 


WASTEWATER TREATMENT 
Kinetics of the Desorption of Ammonia from 
Water by Diffused Aeration, 
W85-03299 5D 





Nickel Removal from a Synthetic Nickel-Plating 
Wastewater Using Sulfide and Carbonate for 
Precipitation and Coprecipitation, 

W85-03300 5D 
Seasonal Changes in Concentration of Major 
Nutrient Elements in the Rhizomes and Leaves 
of Typha elephantina Roxb, 

W85-03316 5D 


Short-Term Responses of Young Typha domin- 
gensis and Typha orientalis Plants to High 
Levels of Potassium Chloride, 

W85-03317 5D 


Case History of Industrial Pretreatment in Co- 
lumbus, Ohio, 
W85-03331 5D 


On-Line Monitoring Data Replaces Analytical 
Data, 
W85-03332 5G 


Demonstration of Rapid Infiltration Technolo- 
gy, Ismailia, Egypt, 
W85-03333 5D 


Livestock Lagoon Systems for Disposal of Pesti- 
cide Wastes, 
W85-03381 5D 


Removal of Cr(VI) from Aqueous Solutions by 
Adsorption on Fly Ash-Wollastonite, 
W85-03407 5D 


About the Remain of Cationic Surfactants in 
Waste Water. Reaction of Cationic Surfactants 
with Bentonite (Uber den Verbleib von kation- 
enaktiven Tensiden im Abwasser. Reaktion von 
kationenaktiven Tensiden mit Bentonit), 

W85-03413 5D 


Effect of Temperature on the Sorption of Lead 
and Cadmium by Ion Exchange, 
W85-03415 5D 


Anaerobic Inhibition of Trace Organic Com- 
pound Removal During Rapid Infiltration of 
Wastewater, 

W85-03435 5D 


Further Tasks for the Intensification of 

Wastewater and Sludge Treatment (Die wei- 

teren Aufgaben zur eee der Ab- 
und Schl Pa z) 


W85-03458 5D 





Latest Results at the Deep-Current Aeration Fa- 
cility in Rovno (USSR) (Neueste Ergebnisse 
uber die Tiefstrombeluftung: ge in Rovno 
(UdSSR)), 

W85-03460 5D 





Further Development of Oil-Separation Tech- 
nology (Weiterentwicklung von Technologien 
bei der Olabtrennung), 

W85-03473 5D 


Increasing the Rate of Degradation in 
Wastewater Pond Facilities with Anaerobic Pre- 
liminary Treatment Basins (Zur Steigerung der 
Abbaurate in Abwasserteichanlagen mit anaero- 
bem Vorbecken), 

W85-03522 5D 


Kinetics of Carbon Utilization in Treatment of 
Leachate, 
W85-03545 5D 


Influence of Phosphonates Upon Phosphate 
Elimination. 1. Communication: 1-Hydroxyeth- 
ane-1,1-Diphosphonic Acid (HEDP) (Der Ein- 
fluss von Phosphonaten auf die Phosphatelimina- 
tion 1. Teil: 1-Hydroxyethan-1,1-diphosphon- 
saure (HEDP)), 

W85-03590 5D 


Suppression of Actinomycete Scum Production 
- A Case Study at Senboku Wastewater Treat- 
ment Plant, Japan, 

W85-03641 5D 


Combination of the Activated Sludge Process 
with Fixed Film Biomass to Increase the Capac- 
ity of Waste Water Treatment Plants, 

W85-03643 5D 


Biological Phosphorus and Nitrogen Removal 
Via the A/O Process: Recent Experience in The 
United States and United Kingdom, 

W85-03644 5D 


Biological Phosphorus Removal: Study of the 
Main Parameters, 
W85-03645 5D 


Nitrification and Phosphorus Removal From 
Trickling Filter Effluents, 
W85-03646 5D 


Two-Step Nitrification of Ammonia-Rich Waste 
Water, 
W85-03647 5D 


Full Scale Experience with Tertiary Contact 
Filtration, 
W85-03648 5D 


Use of Biofiltration for Further Wastewater 
Treatment, 
W85-03649 5D 


Dry Bed Filtration as a Second Biological Stage 
for the City of Mannheim (1,200,000 PE), 
W85-03650 5D 


Experiences with Polishing Lagoons, 
W85-03651 5D 


Relationship Between Surface Loading, Depth 
and Effluent Suspended Solids at a — 
Horizontal Pilot-Scale Secondary Clarifi 

W85-03652 5D 


Improving the Performance of Houston’s South- 
west Wastewater Treatment Plant, U.S.A., 
W85-03653 5D 


Human Waste Disposal and the Faecal Pollution 
of the River Niger Delta Waters, 
W85-03703 5D 


Oxidation Ditches - Principles and Innovations, 
W85-03721 5D 


Novel Evaluation of Activated Sludge Process 
in Chemical Plant, 
W85-03723 5D 


Flocculation Time Optimization in Direct Water 
Filtration, 
W85-03724 5D 


Irradiation in Industrial Waste Treatment, 
W85-03726 5D 


Study on Organic Pollution Parameters for Dyes 
and Dyeing Auxiliaries, 
W85-03746 5C 


WASTEWATER TREATMENT FACILITIES 


Small Town Conquers Wastewater Tribulations, 
W85-03276 5D 


Optimization of a Wastewater Treatment Plant 
by the Employee Involvement Optimization 
System (EIOS), 

W85-03330 5D 


Sludge Treatment at the Wastewater-Treatment 
Facility in the City of Pecs (Schlammbehand- 
lung in der Ab igungsanlage der Stadt 
Pecs), 

W85-03463 5D 





WATER ANALYSIS 


Energy-Saving Control of the Aerobic Stage by 
Means of a Microprocessor (Energiesparende 
Steuerung der Aerobstufe durch Mikroprozes- 
sor), 

W85-03464 5D 


Biogas from Small Facilities (Biogas aus kleinen 
Anlagen), 
W85-03466 5D 


WATER ALLOCATION 


Modeling Efficient Water Allocation in a Con- 
junctive Use Regime: The Indus Basin of Paki- 
stan, 

W85-03550 6F 


WATER ANALYSIS 


Determination of Cadmium and Lead in Natural 
Waters, 
W85-03278 5A 


Determination of Traces of Mercury in Waters 
in the ppt-Range (Zur Bestimmung von Queck- 
silberspuren in Wassern im ppt-Bereich), 

W85-03280 5A 


Mycobacteria in Water, 
W85-03298 5B 


Anomalies in the High-Performance Liquid 
Chromatographic Determination of Diquat in 
Water Samples, 

W85-03405 5A 


Use of Second Order Derivative Spectroscopy 
in the Investigation of Sources of Coloured Pol- 
lutants in Water, 

W85-03541 SA 


Screening for Organic Contamination of 
Groundwater: Ethylene Dibromide in Georgia 
Irrigation Wells, 

W85-03669 SA 


Comparison of Solvent Reduction Methods for 
Concentration of Polycyclic Aromatic Hydro- 
carbon Solutions, 

W85-03670 5A 


Differential Pulse Stripping-Voltammetry for 
Routine Heavy-Metal Analysis of Dnnking 
Water Wifferentielle P Pulsinvers' trie fur 
die Sch llanalytik von Trinkwasser), 

W85-03719 SA 








Determination of Nitrate in Natural Waters by 
Flow-Injection Analysis, 
W85-03720 5A 


Determination of Ionic Alkyllead Compounds in 
Water by Gas Chromatography/Atomic Ab- 
sorption Spectrometry, 

W85-03732 5A 


Determination of Barium in Seawater by Direct 
Injection Graphite Furnace Atomic Absorption 
Spectrometry, 

W85-03733 SA 


Bonded-Phase Extraction Column Isolation of 
Organic Compounds in Groundwater at a Haz- 
ardous Waste Site, 

W85-03734 SA 


Simultaneous Preconcentration of Copper, 
Nickel and Cobalt in Water by Coprecipitation- 
Flotation for Electrothermal Atomic Absorption 
S > 

W85-03742 SA 


Fluoride Analyses of Patient Water Supplies Re- 


quested by North Carolina Health Professionals, 
W85-03748 SF 
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WATER BALANCE 


WATER BALANCE 
Carbon Balance for Two Sphagnum Mosses: 
Water Balance Resolves a Physiological Para- 


dox, 
W85-03729 21 


WATER CIRCULATION 
Predicting Water Circulation in Delaware Bay 
and River: NOAA’s New Approach, 
W85-03338 2L 


WATER CONSERVATION 
Aerial Photography for Conservation Informa- 
tion and Education, 
W85-03353 7B 


Economical Water Use in the Zielitz Potash 
Plant (Wirtschaftliche Wassernutzung im VEB 
Kalibetrieb Zielitz), 

W85-03467 3E 
Rational Water Use in Agriculture, Forestry, 
and Food Production (Die rationelle Wasserver- 
wendung in der Land-, Forst- und Nahrungsgu- 
terwirtschaft), 

W85-03468 3F 


Experience with Rational Water Management in 
Animal Raising (Erfahrungen beim rationellen 
Umgang mit Wasser in der Tierproduktion), 
W85-03469 


Stimulation of Rational Water Use Measures 
(Zur Stimulierung von Massnahmen der ration- 
ellen Wasserverwendung), 

W85-03471 3E 


Experience in the Magdeburg District with the 
Implementation of Rational Water Use (Erfah- 
rungen des Bezirkes Magdeburg bei der Durch- 
setzung der rationellen Wasserverwendung), 

W85-03472 3F 


Results of Rational Water Use in the District of 
Dresden (Ergebnisse der rationellen Wasserver- 
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W85-03660 2K 


ZILBERMAN, D. 
Solar Energy and Hydroelectric Power Genera- 
tion in the Dead Sea: A Dynamic Analysis, 
W85-03548 6B 
ZOHARY, T. 
Microcystis aeruginosa and Underwater Light 
Attenuation in a Hypertrophic Lake (Hartbee- 
spoort Dam, South Africa), 
W85-03740 2H 


ZOLTEK, J. 
Evapotranspiration of a Florida, U.S.A., Fresh- 
water Wetland, 
W85-03759 2D 








ABERDEEN UNIV. (SCOTLAND). DEPT. OF 
BOTANY. 
Ecological Effects of Heather Burning; I. Water 
Infiltration, Moisture Retention and Porosity of 
Surface Soil, 
W85-03739 2G 
ACADEMIA SINICA, LANZHOU (CHINA). 
LANZHOU INST. OF GLACIOLOGY AND 
CRYOPEDOLOGY. 
Glaciers in the North-Eastern Part of the 
Ch’ing-Hai-Hsi-Tsang (Qinghai-Xizang) Plateau 
(Tibet) and their Variations, 
W85-03342 2C 
ACADEMIE D’AGRICULTURE DE FRANCE, 
PARIS. 
Development of Hydrological Research in 
France Relative to the Influence of Man on 
Water Cycles and the Forecasting of Floods (Le 
developpement de la recherche hydrologique en 
France en relation avec l’influence de l’homme 
sur le cycle de l’eau et la prevision des crues), 
W85-03585 9C 


ADDIS ABABA UNIV. (ETHIOPIA). 
Seasonal and Comparative Aspects of Chemical 
Stratification in Some Tropical Crater Lakes, 
Ethiopia, 
W85-03683 2H 
ADELAIDE UNIV. (AUSTRALIA). DEPT. OF 
ZOOLOGY. 
Limnology of Lake Alexandrina, River Murray, 
South Australia, and the Effects of Nutrients and 
Light on the Phytoplankton, 
W85-03242 2H 
Seasonal Studies on the Zooplankton Communi- 
ty of Lake Alexandrina, River Murray, South 
Australia, and the Role of Turbidity in Deter- 
mining Zooplankton Community Structure, 
W85-03243 


AGRICULTURAL RESEARCH SERVICE, 
AKRON, CO. 
Saline-Seep Reclamation in the Northern Great 
Plains, 
W85-03384 4B 
AGRICULTURAL RESEARCH SERVICE, 
BOISE, ID. NORTHWEST WATERSHED 
RESEARCH 
Testing of the SPUR Hydrology Component on 
Rangeland Watersheds in Southwest Idaho, 
W85-03395 


AGRICULTURAL RESEARCH SERVICE, 
BUSHLAND, TX. 
Evaluation of Cotton Canopy Temperature to 
Detect Crop Water Stress, 
W85-03368 21 


AGRICULTURAL RESEARCH SERVICE, 
COLUMBIA, MO. 
Dynamic Simulation of Sediment Discharge 
from Agricultural Watersheds, 
W85-03401 2J 


AGRICULTURAL RESEARCH SERVICE, 
COSHOCTON, OH. 

Subsoil Characteristics Influence Hydrologic 

Response to No-Tillage, 

W85-03396 3F 
AGRICULTURAL RESEARCH SERVICE, 
COUNCIL BLUFFS, IA. 

Soil Moisture Responses to Cropping and Till- 

age on Western Iowa Loess Soils, 

W85-03391 2G 
AGRICULTURAL RESEARCH SERVICE, 
FRESNO, CA. WATER MANAGEMENT 
RESEARCH LAB. 

Spectral Analysis of Water Advance in Level 

Basins, 

W85-03380 2G 


ORGANIZATIONAL INDEX 


AGRICULTURAL RESEARCH SERVICE, 
KIMBERLY, ID. SNAKE RIVER 
CONSERVATION RESEARCH CENTER. 
Cablegation: IV. The Bypass Method and Cutoff 
Outlets to Improve Water Distribution, 
W85-03382 3F 
Cablegation: V. Dimensionless Design Relation- 


ships, 
W85-03383 3F 


AGRICULTURAL RESEARCH SERVICE, 
MO) MN. NORTH CENTRAL SOIL 


CONSERVATION RESEARCH CENTER. 
i Storage on Tilled Soil Surfaces, 
2A 


Depressional 
W85-03376 
Tilled Soil Subsidence During Repeated Wet- 


ting, 
W85-03377 2G 
AGRICULTURAL RESEARCH SERVICE, 
OXFORD, MS. 

Plant Nutrient Yields in Runoff from a Mississip- 

pi Delta Watershed, 

W85-03397 2J 


AGRICULTURAL RESEARCH SERVICE, 

OXFORD, MS. SEDIMENTATION LAB. 
Sediment Trap Efficiency of a Small Reservoir, 
W85-03352 2 


AGRICULTURAL RESEARCH SERVICE, 
PHOENIX, AZ. WATER CONSERVATION 
LAB. 

Crop Water Stress Index, Soil Water, and 
Rubber Yield Relations for the Guayule Plant, 
W85-03361 21 


Double-Bubblers Coupled with Pressure Trans- 
ducers for Water Level Sensing, 
W85-03385 7B 
Portable RBC Flumes for Furrows and Earthen 
Channels, 
W85-03393 7B 
AGRICULTURAL RESEARCH SERVICE, 
RIVERSIDE, CA, SALINITY LAB. 
Minimizing Salt in Drain Water by Irrigation 
Management - Arizona Field Studies with 
Citrus, 
W85-03481 3F 
Minimizing Salt in Drain Water by Irrigation 
Management - Leaching Studies with Alfalfa, 
W85-03483 3F 


AGRICULTURAL RESEARCH SERVICE, 
TEMPLE, TX. 
Neutron Meter Calibration and Error Control, 
W85-03375 2G 


AIR PRODUCTS AND CHEMICALS, INC., 
ALLENTOWN, PA. 
Biological Phosphorus and Nitrogen Removal 
Via the A/O Process: Recent Experience in The 
United States and United Kingdom, 
W85-03644 5D 
AKADEMIYA NAUK SSSR, LENINGRAD. 
ZOOLOGICHESKII INST. 
Photosynthetic Activity of Chlorophyll a in 
Freshwater Plankton, 
W85-03718 2H 
AKADEMIYA NAUK SSSR, NOVOSIBIRSK. 
INST. TEORETICHESKOI I PRIKLADNOI 


MEKHANIKI. 
Development of Finite-Amplitude Disturbances 
in Poiseuille Flow, 
W85-03750 8B 
ALEXANDRIA UNIV. (EGYPT). DEPT. OF 
OCEANOGRAPHY. 
Status of Nutrients in Lake Mariut, a Delta Lake 
in Egypt Suffering from Intensive Pollution, 
W85-03241 5 


AMERICAN WATER WORKS CO., INC., 
CHARLESTON, WV. 

Single Tariff Pricing, 

W85-03615 


TOXICOLOGICAL CHEMISTRY. 
Bioaccumulation of Organic Micropollutants 
from Sediments and Suspended Particulates by 
Aquatic Animals, 
W85-03283 5B 

ANTWERP UNIV., WILRIJK (BELGIUM). 

DEPT. OF CHEMISTRY. 

Determination of Ionic Alkyllead Compounds in 
Water by Gas Chromatography/Atomic Ab- 
sorption Spectrometry, 
W85-03732 5A 

ARBEITSGEMEINSCHAFT 

UMWELTFORSCHUNG, BERLIN (GERMANY, 

F.R.). 

Drinking Water Situation in the Federal Repub- 
lic of Germany at the Time of the Acceptance of 
the E.E.C. Drinking Water Directive (Die 
Trinkwassersituation in der Bundesrepublik 
Deutschland bei Ubernahme der EG-Richtlinie 
Trinkwasser), 
W85-03591 5F 

ARIZONA UNIV., TUCSON. SCHOOL OF 

RENEWABLE NATURAL RESOURCES. 
Recreational Water Quality Analyses of the Col- 
orado River Corridor in Grand Canyon, 
W85-03430 5B 

ARMY ENGINEER WATERWAYS 

EXPERIMENT STATION, VICKSBURG, MS. 
Measuring Differential Pressure Accurately in 
Water Distribution Systems, 
W85-03322 SF 

ASIAN INST. OF TECH., BANGKOK 

(THAILAND). DIV. OF ENVIRONMENTAL 

ENGINEERING. 

Flocculation Time Optimization in Direct Water 
Filtration, 
W85-03724 5D 

ASTON UNIV., BIRMINGHAM (ENGLAND). 

DEPT. OF BIOLOGICAL SCIENCES. 

Studies on the Effects of Sewage Effluent on 
Gastropod Populations in Experimental Streams, 
W85-03540 5C 


AUBURN UNIV., AL. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Constant and Variable Operating-Angle Sprin- 
klers for Traveler Irrigators, 
W85-03404 3F 
AUBURN UNIV., AL. DEPT. OF CIVIL 
ENGINEERING. 
Nickel Removal from a Synthetic Nickel-Plating 
Wastewater Using Sulfide and Carbonate for 
Precipitation and Coprecipitation, 
W85-03300 5D 
Finite Element Dual Mesh Method to Calculate 
Nodal Darcy Velocities in Nonhomogeneous 
and Anisotropic Aquifers, 
W85-03571 2F 
Effective Manganese Removal Using Lime as an 
Additive, 
W85-03619 
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AUSTRALIAN NATIONAL UNIV., CANBERRA. ENVIRONMENTAL GEOCHEMISTRY GROUP. 


AUSTRALIAN NATIONAL UNIV., 
CANBERRA. ENVIRONMENTAL 
'Y GROUP. 
137Cs Diffusion in the Highly Organic Sediment 
of Hidden Lake, Fraser Island, Queensland, 
W85-03497 


BADEN-WUERTTEMBERG LANDESANSTALT 
FUER UMWELTSCHUTZ (GERMANY, F.R.). 
INST. FUER WASSER- UND 
ABFALLWIRTSCHAFT. 

Current Measurements in Lake Constance (Stro- 

mungen im Bodensee), 

W85-03438 2H 


BANARAS HINDU UNIV., VARANASI 
(INDIA). 
Removal of Cr(VI) from Aqueous Solutions by 
Adsorption on Fly Ash-Wollastonite, 
W85-03407 5D 


BATTELLE COLUMBUS DIV., OH. 
Peroxyacetyl Nitrate Solubility and Decomposi- 
tion Rate in Acidic Water, 

W85-03594 5B 


BATTELLE COLUMBUS LABS., OH. 
ENVIRONMENTAL AND HEALTH SCIENCES 
SECTION. 
Effects of Acridine and Temperature on the 
Survival, Development, Growth, and Reproduc- 
tion of Diaptomus clavipes Schacht, 
W85-03222 5C 


BAYER A.G., LEVERKUSEN (GERMANY, 
F.R.). 
Two-Step Nitrification of Ammonia-Rich Waste 
Water, 
W85-03647 5D 


BAYERISCHE WASSERKRAFTWEREKE A.G., 
MUNICH (GERMANY, F.R.). 
Environmental Aspects for Water Power Plants 
along the River Lech (Umweltgestaltung bei 
Wasserkraftanlagen am Lech), 
W85-03252 6G 


BAYERISCHES STAATSMINISTERIUM DES 
INNERN, MUNICH (GERMANY, F.R.). 
OBERSTEM BAUBEHOERDE. 
Design of Reservoir Basins in Flat Valleys with 
Special Consideration of Environmental Aspects 
- Presented by the River Altmuhl Diversion 
(Umweltfreundliche Gestaltung von Staubecken 
in flachen Talraumen-dargestellt am Beispiel der 
Altmuhluberleitung), 
W85-03249 8A 


BAYREUTH UNIV. (GERMANY, F.R.). 
LEHRSTUHL FUER HYDROLOGIE. 
Environmental Fate and Monitoring of Organic 
Micropollutants, 
W85-03284 SA 


Organic Micropollutants’ Balances in Water- 
sheds of Northestern Bavaria, 
W85-03285 5B 


Behaviour of Some Organic Micropollutants in 
River Sediments and Groundwater, 
W85-03288 5B 


BECK (R.W.) AND ASSOCIATES, SEATTLE, 
WA. 


Swan Lake: A Small Hydro Scheme for Ketchi- 


kan, 
W85-03324 8A 


BEDFORD INST. OF OCEANOGRAPHY, 
DARTMOUTH (NOVA SCOTIA). ATLANTIC 
OCEANOGRAPHIC LAB. 

Dissolved Chromium in the St. Lawrence Estu- 


ary, 
W85-03633 2L 


BEDFORD INST. OF OCEANOGRAPHY, 
DARTMOUTH (NOVA SCOTIA). MARINE 
ECOLOGY LAB. 
Modified Logistic Growth Equation: Effects of 
Cadmium Chloride on the Diatom, Thalassiosira 
weissflogii and the Dino Amphidinium 
carter in Unilgal and Biagal Batch Cultures, 
W85-03687 


BEN-GURION UNIV. OF THE NEGEV, 
BEERSHEBA (ISRAEL). DEPT. OF 
ECONOMICS. 
Solar Energy and Hydroelectric Power Genera- 
tion in the Dead Sea: A Dynamic Analysis, 
W85-03548 6B 


BENIN UNIV., BENIN CITY (NIGERIA). 


Short Term BOD Tests, 
W85-03728 


BERGEN UNIV. (NORWAY). INST. OF 
MARINE BIOLOGY. 
Comparative Study on the Fate of the Polychlo- 
rinated Biphenyl 2,4,5,2’,4’,5’-Hexachlorobi- 
phenyl and the Polycyclic Aromatic Hydrocar- 
bon Phenanthrere in Flounder (Platichthys 
flesus), Determined by Liquid Scintillation 
Counting and Autoradiography, 
W85-03511 5C 


BEZIRKS-HYGIENEINSPEKTION UND - 

INSTITUT, MAGDEBURG (GERMAN D.R.). 
Determination of Traces of Mercury in Waters 
in the ppt-Range (Zur Bestimmung von Queck- 
silberspuren in Wassern im ppt-Bereich), 
W85-03280 5A 


BEZIRKS-HYGIENEINSTITUT, GREIFSWALD 
(GERMAN D.R.). 
Increasing the Rate of Degradation in 
Wastewater Pond Facilities with Anaerobic Pre- 
liminary Treatment Basins (Zur Steigerung der 
Abbaurate in Ab teichanlagen mit anaero- 
bem Vorbecken), 
W85-03522 5D 





BIRKBECK COLL., LONDON (ENGLAND). 
DEPT. OF BOTANY. 
Influence of Sulphide on the Distribution of 
Higher Plants in Salt Marshes, 
W85-03741 2L 


BIRMINGHAM UNIV. (ENGLAND). DEPT. OF 
CIVIL ENGINEERING. 
Oxidation Ditches - Principles and Innovations, 
W85-03721 5D 


BREST UNIV. (FRANCE). LAB. DE CHIMIE 
ANALYTIQUE. 
Effect of High Chloride Ion Concentrations on 
the Quantitative Spectrophotometric Determina- 
tion of Tribromamine in Aqueous Media (Influ- 
ence des Ions Chlorure sur la Determination 
Quantitative de la Tribromamine en Milieu 
Aqueux par Spectrophotometrie d’Absorption 
Electronique), 
W85-03547 SA 


BRITISH COLUMBIA UNIV., VANCOUVER. 
DEPT. OF CIVIL ENGINEERING. 
Piezometer-Friction Cone Investigation at a 
Tailings Dam, 
W85-03428 8A 


Kinetics of Carbon Utilization in Treatment of 
Leachate, 
W85-03545 5D 


BRITISH METEOROLOGICAL OFFICE, 
BRACKNELL (ENGLAND). 

UK Drought 1984, 

W85-03731 


BRNO UNIV. (CZECHOSLOVAKIA). 
FACULTY OF NATURAL SCIENCES. 
Repairs and Reconstruction of Dams in the 
CSSR (Reparaturen und Rekonstruktion von 
Talsperren in der CSSR), 
W85-03457 8A 


BUILDING RESEARCH ESTABLISHMENT, 
PRINCES RISBOROUGH (ENGLAND). 
PRINCES RISBOROUGH LAB. 
Prediction of Bioconcentration in Fish, 
W85-03542 


BUNDESGESUNDHEITSAMT, BERLIN 
(GERMANY, F.R.). INST. FUER WASSER-, 
BODEN- UND LUFTHYGIENE. 
Behaviour of Some PAH, PCB and Organoch- 
lorine Pesticides in an Estuary, a Comparison - 
Exe, Devon, 
W85-03286 5B 


Influence of Phosphonates Upon Phosphate 
Elimination. 1. Communication: 1-Hydroxyeth- 
ane-1,1-Diphosphonic Acid (HEDP) (Der Ein- 
fluss von Phosphonaten auf die Phosphatelimina- 
tion 1. Teil: 1-Hydroxyethan-1,1-diphosphon- 
saure (HEDP)), 

W85-03590 5D 


BUNDESVERSUCHS- UND 
FORSCHUNGSANSTALT ARSENAL, VIENNA 
(AUSTRIA). 
Borehole Measurements and its Application, 
Shown by an Example of Two Artesian Wells 
(Bohrlochmessmethoden und ihre Einsatzmog- 
lichkeiten, Gezeigt am Beispiel Zweier Arte- 
sischer Brunnen), 
W85-03445 2F 


BUREAU OF RECLAMATION, DENVER, CO. 
ENGINEERING AND RESEARCH CENTER. 
Assessment of the Environment Effects of Con- 
structing the Three Gorge Project on the 
Yangtze River, 
W85-03700 6G 


CALIFORNIA STATE UNIV., FULLERTON. 
DEPT. OF BIOLOGICAL SCIENCE. 
Analysis of Seaweed Communities in a Dis- 
turbed Rocky Intertidal Environment near 
Whites Point, Los Angeles, Calif., U.S.A., 
W85-03502 2L 


CALIFORNIA UNIV., BERKELEY. 
LAWRENCE BERKELEY LAB. 
Krafla Geothermal Field, Iceland; 1. Analysis of 
Well Test Data, 
W85-03553 2F 


Krafla Geothermal Field, Iceland; 2. The Natu- 
ral State of the System, 
W85-03554 2F 


Krafla Geothermal Field, Iceland; 3. The Gener- 
ating Capacity of the Field, 
W85-03555 4B 


Krafla Geothermal Field, Iceland; 4. History 
Match and Prediction of Individual Well Per- 
formance, 

W85-03556 4B 


Groundwater Contamination From an Inactive 
Uranium Mill Tailings Pile: 1. Application of a 
Chemical Mixing Model, 

W85-03575 5B 


CALIFORNIA UNIV., BERKELEY. NAVAL 
BIOSCIENCES LAB. 
Environmental Chemistry of 1,2-Propanediol 
Dinitrate: Azeotrope Formation, Photolysis and 
Biodegradability, 
W85-03220 5D 





CALIFORNIA UNIV., DAVIS. DEPT. OF 
LAND, AIR AND WATER RESOURCES. 
Aerial Photography for Conservation Informa- 
tion and Education, 
W85-03353 7B 


Effects of Increasing Drainage in the San Joa- 
quin Valley, 
W85-03657 4A 


CALIFORNIA UNIV., DAVIS. DIV. OF 

ENVIRONMENTAL STUDIES. 
Size-Fractionation of Natural Phytoplankton 
Communities in Nutrient Bioassay Studies, 
W85-03697 2H 


CALIFORNIA UNIV., LOS ANGELES. DEPT. 
OF BIOLOGY. 
Thermal and Water Relations of Roots of Desert 
Succulents, 
W85-03698 21 


CALIFORNIA UNIV., LOS ANGELES. 
SCHOOL OF PUBLIC HEALTH. 
Epidemiologic Monitoring of Possible Health 
Reactions of Wastewater Reuse, 
W85-03639 5C 


CALIFORNIA UNIV., RIVERSIDE. DEPT. OF 
SOIL AND ENVIRONMENTAL SCIENCES. 
Use of Saline Water for Irrigation, 
W85-03658 3C 


CALIFORNIA UNIV., RIVERSIDE. DEPT. OF 
SOILS AND WATER. 
Management Alternatives: Crop, Water, and 


Soil, 
W85-03656 3F 


CALIFORNIA UNIV., SANTA BARBARA. 
DEPT. OF HISTORY. 
Historical Perspective on Salinity and Drainage 
Problems in California, 
W85-03655 4A 


CAMBRIDGE UNIV. (ENGLAND). DEPT. OF 
APPLIED MATHEMATICS AND 
THEORETICAL PHYSICS. 
Acid Deposition in Rain over Hills, 
W85-03294 


CAMP, DRESSER AND MCKEE, INC., 
DALLAS, TX. 
Overview of Water Treatment Practices in the 
United States, 
W85-03621 5F 


CANADA CENTRE FOR INLAND WATERS, 
BURLINGTON (ONTARIO). 
Uptake and Accumulation of Inorganic Tin by a 
Freshwater Alga, Ankistrodesmus falcatus, 
W85-03598 


Changes in Populations and Drift of Stream 
Invertebrates Following Lampricide Treatment, 
W85-03605 5C 


CANAL CITIES CONSULTANTS, CAIRO 
(EGYPT). 

Demonstration of Rapid Infiltration Technolo- 

gy, Ismailia, Egypt, 

W85-03333 5D 
CENTER FOR MARINE BIOTECHNOLOGY, 
FORT PIERCE, FL. 

Effect of Nitrogen and Fiber Content on the 

Decomposition of the Waterhyacinth (Eichhor- 

nia crassipes (Mart.) Solms), 

W85-03696 2H 


CENTRAL ELECTRICITY GENERATING 
BOARD, RATCLIFFE-ON-SOAR (ENGLAND). 
SCIENTIFIC SERVICES DEPT. 
Spatial and Temporal Concentration Gradients 
of PAH (Fluoranthene, Benzo(a)pyrene), 
gamma-BHC and 2,4-D in Samples of Soil, Soil 
Water and Ground Water in an Agricultural 
Research Area, 
W85-03289 5B 


ORGANIZATIONAL INDEX 


CORVALLIS ENVIRONMENTAL RESEARCH LAB., OR. 


Estimated Washout Coefficients for Sulphur Di- 
oxide, Nitric Oxide, Nitrogen Dioxide and 
Ozone, 


W85-03296 2K 


CENTRE D’ETUDE DE L’ENERGIE 
NUCLEAIRE, BRUSSELS (BELGIUM). 
Behavior of Tritium in the Marine Environment: 
Uptake and Distribution of Tritiated Water and 
of Tritiated Organic Compounds in Unicellular 
and Multicellular Algae, 
W85-03501 5B 


CENTRE NATIONAL DE MACHINISME 

AGRICOLE DU GENIE RURAL, DES EAUX 

ET DES FORETS, PARIS (FRANCE). 
Methodology for Producing an Inventory of 
Sites for Small Hydroelectric Schemes. Haute- 
Savoie, a Case Study (Methodologie d’un Inven- 
taire de Sites de Microcentrales Cas de la Haute- 
Savoie), 

W85-03587 6A 


CENTRE UNIV. DE LUMINY, MARSEILLE 


(FRANCE). 
Gulf of Fos (France): Main Hydrological Fea- 
tures (1976-1978), 
W85-03695 2L 


CH2M HILL, INC., CORVALLIS, OR. 
Survey of Combined Trickling Filter and Acti- 
vated Sludge Processes, 
W85-03329 5D 


CH2M HILL, INC., PORTLAND, OR. 
Computing Water System Development 


Charges, 
W85-03613 6C 


CHILDREN’S HOSPITAL MEDICAL CENTER, 
BOSTON, MA. 
Lead in Umbilical Blood, Indoor Air, Tap 
Water, and Gasoline in Boston, 
W85-03339 5C 


CLEMSON UNIV., SC. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Dynamics of Water in Zea mays L.: Sensitivity 
Analysis of TROIKA, 
W85-03372 21 


COLD REGIONS RESEARCH AND 
ENGINEERING LAB., HANOVER, NH. 
Transport of Water in Frozen Soil: III. Experi- 
ments on the Effects of Ice Content, 

W85-03477 2G 


COLLINS ENGINEERS, INC., CHICAGO, IL. 
Inspection Methods for Water Tanks and Reser- 


voirs, 
W85-03277 SF 


COLORADO RIVER BOARD OF 
CALIFORNIA, LOS ANGELES. 
1983 High Flows on the Colorado River and 
Their Aftermath, 
W85-03704 4A 


COLORADO STATE UNIV., FORT COLLINS. 
COOPERATIVE EXTENSION SERVICE. 
Unsaturated Soil Hydraulic Properties from Re- 
distribution of Injected Water, 
W85-03386 2G 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF BOTANY AND PLANT 
PATHOLOGY. 
Soft Rot Erwinia Bacteria in Surface and Under- 
ground Waters in Southern Scotland and in Col- 
orado, United States, 
W85-03297 5B 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF CHEMISTRY. 
Acute Toxicity Screening of Water Pollutants 
Using a Bacterial Electrode, 
W85-03668 SA 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF CIVIL ENGINEERING. 
Historical Overview of Cross-Flow Turbine, 
W85-03328 8C 


COLORADO UNIV. AT BOULDER. DEPT. OF 
ENVIRONMENTAL, POPULATION, AND 
ORGANISMIC BIOLOGY. 

Chemical Patterns of Bulk Atmospheric Deposi- 

tion in the State of Colorado, 

W85-03570 5B 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
GRIFFITH (AUSTRALIA). CENTRE FOR 
IRRIGATION RESEARCH. 
Short-Term Responses of Young Typha domin- 
gensis and Typha orientalis Plants to High 
Levels of Potassium Chloride, 
W85-03317 5D 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
HOBART (AUSTRALIA). MARINE LABS. 
Trace Metals and the Productivity of Shelf 
Waters off North West Australia, 
W85-03494 5C 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
SYDNEY (AUSTRALIA), DIV. OF MINERAL 
PHYSICS, 

Green-Ampt Model of Infiltration in a Cracked 

Soil, 

W85-03569 2G 


COMMUNITY BUREAU OF REFERENCE, 
BRUSSELS (BELGIUM). 
Certification of the Contents of Some Heavy 
Metals (Cd, Co, Cu, Mn, Hg, Ni, Pb, and Zn) in 
Three Types of Sewage Sludge, 
W85-03279 5A 


CONCEPCION UNIV. (CHILE). 
Comparison and Selection of Furrow Irrigation 
Models, 
W85-03484 3F 


CONNECTICUT UNIV., STORRS. DEPT. OF 
CHEMISTRY. 
Comparison of Solvent Reduction Methods for 
Concentration of Polycyclic Aromatic Hydro- 
carbon Solutions, 
W85-03670 5A 


CORDOBA UNIV. (SPAIN). DEPT. OF 
ANALYTICAL CHEMISTRY. 
Spectrophotometric Determination of Cyanide 
by Unsegmented Flow Methods, 
W85-03408 5A 


CORNELL UNIV., ITHACA, NY. DEPT. OF 
ENVIRONMENTAL ENGINEERING. 
Stochastic Dynamic Programming Models for 
Reservoir Operation Optimization, 
W85-03551 2E 


CORVALLIS ENVIRONMENTAL RESEARCH 
LAB., NEWPORT, OR. MARINE SCIENCE 
CENTER. 


Uptake Efficiency of the Gills of English Sole 
(Parophrys vetulus) for Four Phthalate Esters, 
W85-03607 Ss 


CORVALLIS ENVIRONMENTAL RESEARCH 
LAB., OR. 
Effect of Pentachlorophenol on the Growth and 
Mortality of Embryonic and Juvenile Steelhead 
Trout, 
W85-03226 5C 





CULP/WESNER/CULP, DENVER, CO. 


CULP/WESNER/CULP, DENVER, CO. 
Small Town Conquers Wastewater re 
W85-03276 


DELAWARE UNIV., NEWARK. COLL. OF 
MARINE STUDIES. 
Observations of Wind-Induced, Subtidal Varia- 
bility in the Delaware Estuary, 
W85-03409 2L 


DEMOKRITOS UNIV. OF THRACE, XANTHI 


W85-03478 


DEPARTMENT OF AGRICULTURE, OTTAWA 
(ONTARIO). LAND RESOURCE RESEARCH 
INST. 


Diffusion-Based Soil Water Simulation for 


'UNSWICK). 

Importance to Mussels of the Benthic Boundary 
Layer, 

W85-03600 


Electrolyte and Water Balance in Plasma and 
Urine of Rainbow Trout (Salmo gairdneri) 
during Chronic Exposure to Cadmium, 

W85-03603 5C 


tory and Hematological Responses 
of Rainbow Trout (Salmo gairdneri) to Ex- 
tended Environmental Acidification, 
W85-03604 


Four-Tank Recirculation System with a Hydro- 
cyclone Prefilter and a Single Water Recondi- 
tioning Unit, 

W85-03637 5D 


DEPARTMENT OF SCIENTIFIC AND 


SCIENCES. 
Inorganic Nitrogen Uptake in Oligotrophic Lake 
Taupo, New Zealand, 
W85-03307 2K 


DISPOSAL SAFETY, INC., WASHINGTON, 
DC. 
Conceptual Model of Deep Unsaturated Zones 
with Negligible Recharge, 
W85-03561 2G 


DREXEL UNIV., PHILADELPHIA, PA. 
Anaerobic Biological Waste Treatment, 
W85-03763 5D 


DREXEL UNIV., PHILADELPHIA, PA. DEPT. 
OF CIVIL ENGINEERING. 
Eigenvalue Solution Continuous in Time to the 
Spatially Discretized Solute Transport Equation 
in Steady Groundwater Flow, 
W85-03573 5B 


Estimating Mean Coliform Densities of Water 
Distribution Systems, 
W85-03628 SA 


DUKE UNIV., DURHAM, NC. DEPT. OF 
BOTANY. 
Effects of CO2 Enrichment and Water Stress on 
Growth of Liquidambar styraciflua and Pinus 
taeda Seedlings, 
W85-03319 21 


DULWICH HOSPITAL, LONDON 
(ENGLAND). 
My ia in Water, 
W85-03298 


OR-4 


ORGANIZATIONAL 


EAST CAROLINA UNIV., GREENVILLE, NC. 
DEPT. OF CHEMISTRY. 
Free Fluoride of the Pamlico River in North 
Carolina; A New Method to Localize the Dis- 
charge of Polluted Water into an Estuary, 
W85-03539 5B 


EAST WORCESTERSHIRE WATERWORKS 

CO., BROMSGROVE (ENGLAND). 
Distribution Problems in Water Supply, 
W85-03320 


ECOLE NATIONALE SUPERIEURE D’ARTS 
ET METIERS, PARIS (FRANCE). 
Study of a Water-Hammer Protection System in 
Line (Etude d’un Systeme Anti-Belier en —_ 
W85-03588 


ECOLE NATIONALE SUPERIEURE 
D’INGENIEURS, TUNIS (TUNISIA). 
From Infiltration to Recharge: Use of a Para- 
metric Transfer Function, 
W85-03754 2A 


EIDGENOESSISCHE ANSTALT FUER 
WASSERVERSORGUNG, 
ABWASSERREINIGUNG UND 
GEWAESSERSCHULTZ, DUEBENDORF 
(SWITZERLAND). 

Full Scale Experience with Tertiary Contact 

Filtration, 

W85-03648 5D 


EIDGENOESSISCHE TECHNISCHE 
HOCHSCHULE, ZURICH ). 
VERSUCHSANSTALT FUER WASSERBAU, 
HYDROLOGIE UND GLAZIOLOGIE. 
Discharge Computation in Gravel Rivers (Ab- 
flubberechnung in kiesfuhrenden Flussen), 
W85-03267 2E 


Bottom Aeration to Prevent Spillway Chutes 
from Cavitation Erosion (Sohlenbeluftung gegen 
Kavitationserosion in Schussrinnen), 

W85-03444 8A 


ENVIRONMENTAL PROTECTION AGENCY, 
ATHENS, GA. 
Dynamics of Pollutant Photoreactions in the 
Hydrosphere, 
W85-03281 5B 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF DRINKING 
WATER. 

Development of Revised Primary Drinking 

Water Regulations, 

W85-03625 5F 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. WASTELOAD 
ALLOCATION SECTION. 
Method for Establishing Site-Specific Stream 
Design Flows for Wasteload Allocations, 
W85-03336 5D 


ENVIRONMENTAL RESEARCH INST. OF 
MICHIGAN, ANN ARBOR. 
Versatile Directional Reflectance Model for 
Natural Water Bodies, Submerged Objects, and 
Moist Beach Sands, 
W85-03303 7B 


ENVIRONMENTAL RESEARCH LAB., GULF 
BREEZE, FL. 
Dietary Accumulation of PCBs from a Contami- 
nated Sediment Source by a Demersal Fish 
(Leiostomus xanthurus), 
W85-03690 5B 


Effects of Fenvalerate on Larval Development 
of Palaemonetes pugio (Holthuis) and on Larval 
Metabolism during Osmotic Stress, 

W85-03691 5C 


ERM-MIDWEST, INC., COLUMBUS, OH. 
Case History of Industrial Pretreatment in Co- 
lumbus, Ohio, 

W85-03331 5D 


ESWE-INST. FUER WASSERFORSCHUNG 
UND WASSERTECHNOLOGIE G.M.B.H., 
WEISBADEN (GERMANY, F.R.). 
Stripping Test for Estimation of the Removal of 
Organic Substances by Aeration (Stripbarkeit- 
stest zur Abschatzung der Entfernbarkeit Organ- 
ischer Substanzen aus dem Wasser durch Belut- 
ten), 


W85-03593 5A 


FACULTES UNIVERSITAIRES NOTRE-DAME 
DE LA PAIX, NAMUR (BELGIUM). LAB. OF 
ANALYTICAL CHEMISTRY AND MASS 
SPECTROMETRY. 


Stable Lead Isotopes in Pond Sediments as 
Tracer of Past and Present Atmospheric Lead 
Pollution in Belgium, 


W85-03596 5B 


FINNISH CENTRE FOR RADIATION AND 
NUCLEAR SAFETY, HELSINKI. 


Transport of Airborne 90Sr and 137Cs Deposit- 
ed in the Basins of the Five Largest Rivers in 
Finland, 

W85-03678 5B 


FLORIDA UNIV., GAINESVILLE. 


Drought and Flooding Effects on N2 Fixation, 
Water Relations, and Diffusive Resistance of 
Soybean, 

W85-03359 21 


FLORIDA UNIV., GAINESVILLE, BUREAU 
OF ECONOMIC AND BUSINESS RESEARCH. 


Needed Economic Framework for Flood Plain 
Management, 


W85-03707 4A 


FLORIDA UNIV., GAINESVILLE. CENTER 
FOR WETLANDS. 


Evapotranspiration of a Florida, U.S.A., Fresh- 
water Wetland, 


W85-03759 2D 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
AGRICULTURAL ENGINEERING. 


Evapotranspiration of Lettuce in Relation to 
Water Table Depth, 


W85-03399 2G 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
ENVIRONMENTAL ENGINEERING 
SCIENCES. 

Precipitation Chemistry at Turrialba, Costa 

Rica, 

W85-03568 2K 


FLORIDA UNIV., GAINESVILLE. INST. OF 
FOOD AND AGRICULTURAL SCIENCES. 


Moisture Sensor-Controlled Irrigation for Main- 
taining Bermudagrass Turf, 
W85-03363 3F 


FLUOR CANADA LTD., CALGARY 
(ALBERTA). 


Protect and Monitor Groundwater, 
W85-03744 





FORSCHUNGSZENTRUM FUER 
BODENFRUCHTBARKEIT MUENCHEBERG 


Relative Leaf Water Content and Stress Index as 
a Criterion of the State of the Water Supply in 
Sugar Beet Under Field Conditions (Relativer 
Blattwassergehalt und Stressindex als Kriterium 
des Wasserversorgungszestandes bei Zuckerru- 
ben unter Feldbedingungen), 

W85-03610 21 


FORSCHUNGSZENTRUM WASSERTECHNIK, 
DRESDEN (GERMAN D.R.). 
Studies on the Technology of Underground 
Water Treatment (Untersuchungen zu den Tech- 
nologien der Aufbereitung von Wasser im Un- 


tergrund), 
W85-03526 SF 


FRESHWATER BIOLOGICAL ASSOCIATION, 
AMBLESIDE (ENGLAND). 
Measurements of Nitrification Rates in Lake 
Sediments: Comparison of the Nitrification In- 
hibitors Nitrapyrin and Allythiourea, 
W85-03304 2H 


Contribution of Nitrification in the Water 
Column and Profundal Sediments to the Total 
Oxygen Deficit of the Hypolimnion of a Meso- 
trophic Lake (Grasmere, English Lake District), 
W85-03305 2H 


Airborne Remote Sensing for Freshwater and 
Estuarine Monitoring, 
W85-03538 7B 


GAKUSHUIN UNIV., TOKYO (JAPAN). INST. 
OF ECOTOXICOLOGY. 
Fate of 2,4,6-Trichlorophenol, Pentachloro- 
phenol, p-Chlorobiphenyl, and Hexachloroben- 
zene in an Outdoor Experimental Pond: Com- 
parison between Observations and Predictions 
Based on Laboratory Data, 
W85-03227 5B 


GCA CORP., BEDFORD, MA. GCA 
TECHNOLOGY DIV. 
Chlorine Residual Monitoring in the Presence of 
N-Organic Compounds, 
W85-03618 5F 


GEOLOGICAL SURVEY, DENVER, CO. 
Bonded-Phase Extraction Column Isolation of 
Organic Compounds in Groundwater at a Haz- 
ardous Waste Site, 

W85-03734 5A 


Analysis of Trace Metals in Water by Inductive- 
ly Coupled Plasma Emission Spectrometry 
Using Sodium Dibenzyldithiocarbamate for Pre- 
concentration, 

W85-03743 SA 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
Numerical Noise in Ocean and Estuarine 
Models, 

W85-03475 2L 


Numerical Simulation of Phytoplankton Produc- 
tivity in Partially Mixed Estuaries, 
W85-03636 2L 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
WATER RESOURCES DIV. 
Effect of Organic Contamination upon Microbi- 
al Distributions and Heterotrophic Uptake in a 
Cape Cod, Mass., Aquifer, 
W85-03736 5C 


GEOLOGICAL SURVEY, RESTON, VA. 
Note on the Applicability of the James-Stein 
Estimator in Regional Hydrologic Studies, 
W85-03562 2A 


ORGANIZATIONAL INDEX 


IFE UNIV. (NIGERIA). DEPT. OF MICROBIOLOGY. 


GEORGE MASON UNIV., FAIRFAX, VA. 
DEPT. OF BIOLOGY. 
Application of a Primary Production Model to 
Epiphytic Algae in a Shallow, Eutrophic Lake, 
W85-03730 2H 


GEORGIA COASTAL PLAIN EXPERIMENT 
STATION, TIFTON. 
Corn Irrigation Scheduled by Tensiometer and 
the Lambert Model in the Humid Southeast, 
W85-03358 21 


Approximate Method for Partitioning Daily 
Streamflow Data, 
W85-03758 2A 


GEORGIA UNIV., ATHENS. DEPT. OF 
AGRONOMY. 
Effect of Moisture Stress on Seed Growth in 
Soybeans, 
W85-03356 21 


GEORGIA UNIV., ATHENS. DEPT. OF 
ENTOMOLOGY. 
Quantification of Wood Habitat in Subtropical 
Coastal Plain Streams, 
W85-03601 2H 


GORAKHPUR UNIV. (INDIA). DEPT. OF 
ZOOLOGY. 
Toxicity of Copper Sulphate and Zinc Sulphate 
to Macrobrachium lamarrei (H. Milne Edwards) 
(Decapoda, Palaemonidae), 
W85-03513 5C 


GOVERNMENT INDUSTRIAL RESEARCH 
INST., OSAKA, IKEDA (JAPAN). 
Study on Organic Pollution Parameters for Dyes 
and Dyeing Auxiliaries, 
W85-03746 sc 


GREATER LONDON COUNCIL (ENGLAND). 
ENVIRONMENTAL SCIENCES DIV. 
Cadmium in Freshwaters: Concentrations and 
Chemistry, 
W85-03684 2K 


HADERA ASSOCIATION OF TOWNS FOR 
ENVIRONMENTAL PROTECTION (ISRAEL). 
Rainwater pH in the Vicinity of Hadera Power 
Plant, Israel During the Winter Season of 1981- 
1982, 
W85-03597 5A 


HAIFA UNIV. (ISRAEL). 
Water Resource Planning and Development in 
the Northern Jordan Valley, 
W85-03701 6B 


HAMBURG UNIV. (GERMANY, F.R.). INST. 
OF GEOLOGY AND PALEONTOLOGY. 
Monitoring Carbon in World Rivers, 
W85-03654 5B 


HANOVER UNIV. (GERMANY, F.R.). INST. 
FUER SIEDLUNGSWASSERWIRTSCHAFT. 
Use of Biofiltration for Further Wastewater 
Treatment, 
W85-03649 5D 


Dry Bed Filtration as a Second Biological Stage 
for the City of Mannheim (1,200,000 PE), 
W85-03650 5D 


HANOVER UNIV. (GERMANY, F.R.). 
LEHRSTUHL FUER 
STROEMUNGSMECHANIK. 
Two-Dimensional HN-Models of Flood Dis- 
charge in Rivers with Flood Plains, (Zweidi- 
mensionale HN-Modelle des Hochwasserab- 
flusses in Flussen mit Vorlandern), 
W85-03449 2E 


HARZWASSERWERKE DES LANDES 
NIEDERSACHSEN, HILDESHEIM 
(GERMANY, F.R.). 
Environmental Influences of Dams Constructed 
During the Past 300 Years in the Western ‘Harz’ 
(Die Umwelteinflusse von 300 Jahren Talsper- 
renbau im Westharz), 
W85-03250 6G 


HELSINKI UNIV. (FINLAND). DEPT. OF 
LIMNOLOGY. 
Uptake and Release of Environmentally Occur- 
ring Odorous Compounds by Fish, A Review, 
W85-03543 $C 


HELSINKI UNIV., LAMMI (FINLAND). 
LAMMI BIOLOGICAL STATION. 
Diel Variation in Primary Production and the 
Vertical Distribution of Phytoplankton in a Po- 
lyhumic Lake, 
W85-03231 2H 


HOCHSCHULE FUER ARCHITEKTUR UND 
BAUWESEN WEIMAR (GERMAN D.R.). 
Biogas from Small Facilities (Biogas aus kleinen 
Anlagen), 
W85-03466 sD 


HOECHST A.G., FRANKFURT-AM-MAIN 

(GERMANY, F.R.). 
About the Remain of Cationic Surfactants in 
Waste Water. Reaction of Cationic Surfactants 
with Bentonite (Uber den Verbleib von kation- 
enaktiven Tensiden im Abwasser. Reaktion von 
kationenaktiven Tensiden mit Bentonit), 
W85-03413 5D 


HOKKAIDO UNIV., SAPPORO (JAPAN). LAB. 

OF EROSION CONTROL ENGINEERING. 
Effect of Channel Alteration on Fish Habitat, 
W85-03507 6G 


HOKKAIDO UNIV., SAPPORO (JAPAN). 
RESEARCH INST. OF NORTH PACIFIC 
FISHERIES. 
Distribution of River Discharged Suspended 
Matter in Coastal Water (in Japanese), 
W85-03608 yA) 


HOUSTON DEPT. OF PUBLIC WORKS, TX. 
WASTEWATER DIV. 
Improving the Performance of Houston’s South- 
west Wastewater Treatment Plant, U.S.A., 
W85-03653 5D 


HULL UNIV. (ENGLAND). DEPT. OF PLANT 
BIOLOGY. 
Downstream Increase in the Abundance and He- 
terotrophic Activity of Suspended Bacteria in an 
Intermittent Calcareous Headstream, 
W85-03686 2H 


HYDROECO-SYSTEM RESEARCH GROUP, 
FORT COLLINS, CO. 
Soil Erosion Potential of Reclaimed Mined 
Lands, 
W85-03398 yA} 


IBADAN UNIV. (NIGERIA). DEPT. OF 
AGRICULTURAL ENGINEERING. 
Gullies of Imo, 
W85-03350 


IFE UNIV. (NIGERIA). DEPT. OF 
MICROBIOLOGY. 
Human Waste Disposal and the Faecal Pollution 
of the River Niger Delta Waters, 
W85-03703 5D 





ILLINOIS STATE GEOLOGICAL SURVEY DIV., CHAMPAIGN. 


ILLINOIS STATE GEOLOGICAL SURVEY 
DIV., CHAMPAIGN. 
Three-! A Basis 


Dimensional Geologic Mapping: 
for Hydrogeologic and Land-Use Evaluations, 
W85-03272 8E 


ILLINOIS — WATER SURVEY DIV., 
CHAMPAI 


Episodic Netore of Wet Deposited Sulphate and 
5B 


Source Apportionment of Rain Water Impurities 
in Central Illinois, 
W85-03293 5B 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
Biological 


ly Stable Drinking Water, 
W85-03624 5F 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
INST. FOR ENVIRONMENTAL STUDIES. 
Comparison of the Mutagenicity of Sewage 


Sludges, 
W85-03662 


Reservoir Murg in Gaggenau a Gag- 
genau), 
W85-03268 


pruchung und konstruktive Ausbildung), 
W85-03257 8A 


INSTITUT FRESENIUS CHEMISCHE UND 

BIOLOGISCHE LABORATORIEN G.M.B.H., 

TAUNUSSTEIN-NEUHOF (GERMANY, F.R.). 
Interactions of Halogenated Hydrocarbons with 


Soils, 
W85-03287 5B 


INSTITUT FUER ENERGETIK, LEIPZIG 
(GERMAN D.R.). 
Further Development of Oil-Separation Tech- 
nology (Weiterentwicklung von Technologien 
bei der Olabtrennung), 
W85-03473 5D 


INSTITUT FUER MILCHWIRTSCHAFT, 
BERLIN (GERMAN, D.R.). 
Rational Water Use and Performance Evalua- 
tion (Rationelle Wasserverwendung und Leis- 
tungsbewertung), 
W85-03524 3E 


INSTITUT FUER WASSERWIRTSCHAFT, 
BERLIN (GERMAN D.R.). 
Studies on Securing and Increasing the Effec- 
tiveness of Older Dams (Beitrage zur Sicherung 
und Erhohung der Effektivitat alterer Talsper- 


ren), 
W85-03451 4A 


Problems in Reconstructing Gravity Dams - 
Stress-Deformation Analysis for an Added Con- 
crete Coating (Probleme der Rekonstruktion 
von Gewichtsstaumauern-Spannungs-Verfor- 
mungsanalyse fur Einen Vorsatzbetonmantel am 
W85-03452 


Upper Limit of Phytoplankton Production in 
Natural Waters (Uber die obere Grenze der 
Ph pl h p xduktion in naturlichen Gewas- 


sern), 
W85-03611 





rny 


WASSERVERWENDUNG, DRESDEN 
(GERMAN D.R.). 
Stimulation of Rational Water Use Measures 
(Zur Stimulierung von Massnahmen der ration- 
ellen Wasserverwendung), 
W85-03471 3E 


OR-6 


INSTITUT NATIONAL DE LA RECHERCHE 
AGRONOMIQUE, CLERMONT-FERRAND 
(FRANCE). LAB. DE BIOCLIMATOLOGIE, 
Some Aspects of the Water Relations Between 
Different Organs of the Same Plant, 
W85-03609 21 


INSTITUT NATIONAL DES SCIENCES 
APPLIQUEES DE LYON, VILLEURBANNE 
(FRANCE). LAB. DE TRAITEMENT DU 
SIGNAL ET ULTRASONS. 
Summary of Research Work on Cavitation 
(Essai de synthese des recherches sur la cavita- 


tion), 
W85-03586 8B 


INSTITUTE FOR ATMOSPHERIC PHYSICS, 
BUDAPEST (HUNGARY). 
Acid Gases and Acid in Rain Monitored for 
over 5 Years in Rural East-Central — 
W85-03290 


INSTITUTE OF OCEANOGRAPHIC 
BIRKENHEAD (ENGLAND). 
Simple Theory for Designing Tidal Power 
Schemes, 
W85-03476 8A 


INSTITUTE OF OCEANOGRAPHY AND 
ALEXANDRIA (EGYPT). 
Interactions of Carbaryl with Estuarine Bacte- 


rial Communities, 
W85-03238 5C 


INSTITUTE OF PHYSICS AND NUCLEAR 
TECHNIQUES, KRAKOW (POLAND). 
Isotope Stratification in High Mountain Gla- 
ciers: Examples from the Peruvian Andes and 
Himalaya, 
W85-03345 2C 


INSTITUTE OF TERRESTRIAL ECOLOGY, 
EDINBURGH (SCOTLAND). 
Composition and Acidity of Precipitation in 
Hungary, 
W85-03291 5B 


Chemical Composition of Rainfall and Wet Dep- 
osition over Northern Britain, 
W85-03295 5B 


Methods for Evaluation Maximum Acceptable 
Toxicant Concentration of Some Pesticides 
Upon the Fresh Fish. I. Evaluation MATC 
Values of Fungicide Thiram (Metode de Deter- 
minare a Valorilor Maxime Admisibile (MATC) 
in Apa a Unor Pesticide Asupra Unor Specii de 
Pesti Dulcicoli. I. Determinarea Valorii MATC 
a Fungicidului Tiuram), 

W85-03531 5C 





INSTITUTO ARGENTINO DE 
OCEANOGRAFIA, BUENOS AIRES. 
Turbulence Measurements Over a Sand Wave in 
Lower Chesapeake Bay, Virginia, 
W85-03348 2L 


INSTITUTO ARGENTINO DE 
OCEANOGRAFIA, BUENOS AIRES. LAB. DE 
QUIMICA MARINA. 

Tidal Variations of Some Physico-Chemical Pa- 

rameters in Blanca Bay, Argentina, 

W85-03498 2L 


INSTITUTUL DE STIINTE BIOLOGICE, 
BUCHAREST (ROMANIA). 
Kinetics of Iron Oxidation During Groundwater 
Filtration in the Groundwater Conductor (Zur 
Kinetik der Oxydation von Eisen bei der Filtra- 
tion von Grundwasser im renee | 
W85-03533 


INSTYTUT KSZTALTOWANIA 
SRODOWISKA, WARSAW (POLAND). 
Novel Evaluation of Activated Sludge Process 


in Chemical Plant, 
W85-03723 5D 


INTER-AMERICAN DEVELOPMENT BANK, 
WASHINGTON, DC. DEPT. OF ECONOMIC 
AND SOCIAL DEVELOPMENT. 

Water Resources of Latin America. 

W85-03702 6B 


INTERNATIONAL BANK FOR 
RECONSTRUCTION AND DEVELOPMENT, 
WASHINGTON, DC, AGRICULTURAL AND 
RURAL DEVELOPMENT DEPT. 
Modeling Efficient Watcr Allocation in a Con- 
junctive Use Regime: The Indus Basin of Paki- 
stan, 
W85-03550 6F 


INTERNATIONAL INST. FOR APPLIED 
SYSTEMS ANALYSIS, LAXENBURG 
(AUSTRIA). 
Min-Max Approach to Reservoir Management, 
W85-03552 4A 


INTERNATIONAL INST. FOR LAND 
RECLAMATION AND IMPROVEMENT, 
WAGENINGEN (NETHERLANDS). 

Modern Interferences in Traditional Water Re- 

sources in Baluchistan, 

W85-03705 6B 


INTERNATIONAL RICE RESEARCH INST., 
LOS BANOS, LAGUNA (PHILIPPINES). 
MULTIPLE CROPPING DEPT. 
Drought Response of Grain Legumes Under 
Irrigation Gradient: II. Plant Water Status and 
Canopy Temperature, 
W85-03355 21 


IOWA STATE UNIV., AMES. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Water and Pesticide Volatilization from a Waste 
Disposal Pit, 
'W85-03389 5B 


IOWA UNIV., IOWA CITY. COLL. OF 
DENTISTRY. 
Fluoride Analyses of Patient Water Supplies Re- 
quested by North Carolina Health Professionals, 
W85-03748 5F 


JOHNS HOPKINS UNIV., BALTIMORE, MD. 

DEPT. OF GEOGRAPHY AND 

ENVIRONMENTAL ENGINEERING. 
Theoretical Analysis of the Role of Groundwat- 
er Flow in the Genesis of Stratabound Ore De- 
posits. 1. Mathematical and Numerical Model, 
W85-03672 2F 


Theoretical Analysis of the Role of Groundwat- 
er Flow in the Genesis of Stratabound Ore De- 
posits. 2. Quantitative Results, 

W85-03673 2K 


JOHNS HOPKINS UNIV., LAUREL, MD. 
APPLIED PHYSICS LAB. 
Uptake, Elimination, and Metabolism of 14C- 
Picric Acid and 14C-Picramic Acid in the 
American Oyster (Crassostrea virginica), 
W85-03221 5B 


JOHNS HOPKINS UNIV., SHADY SIDE, MD. 
CHESAPEAKE BAY INST. 
Effects of Organic and Inorganic Chemical Con- 
taminants on Fertilization, Hatching Success, 
and Prolarval Survival of Striped Bass, 
W85-03225 5c 


K.L.D.A.V. COLL., ROORKEE (INDIA). DEPT. 
OF ZOOLOGY. 
Problem of Prawn Fisheries in Egypt, 
W85-03235 5C 





KALYANI UNIV. (INDIA). DEPT. OF 
ZOOLOGY. 
Spatial and Seasonal Variations of Phosphate 
Solubilizing Bacteria in Fish Ponds of Varying 
Fish Farming Managements, 
W85-03233 2H 


KANSAS AGRICULTURAL EXPERIMENT 
STATION, MANHATTAN. DEPT. OF 
AGRONOMY. 

Windbreak Effects on Soil Water and Wheat 

Yield, 

W85-03365 3F 


KAO CORP., TOCHIGI (JAPAN). RESEARCH 
LABS. 
Biodegradation of Linear Alkylbenzene Sulfon- 
ates and Soap in River Water (in Japanese), 
W85-03508 5B 


KEURINGSINSTITUUT VOOR 
WATERLEIDINGARTIKELEN, RIJSWIJK 
(NETHERLANDS) 


Restoring Well Yield in the Netherlands, 
W85-03620 4B 


KHARTOUM UNIV. (SUDAN). FACULTY OF 
ENGINEERING AND ARCHITECTURE. 
Water Treatment for Rural Areas with Empha- 
sis on Sudan, 
W85-03706 SF 


KONSTANZ UNIV. (GERMANY, F.R.). 
LIMNOLOGICAL INST. 
Toxicity Warning Monitor Using the Weakly 
Electric Fish, Gnathonemus petersi, 
W85-03546 5A 


KROUGER (1.) A/S, SOEBORG (DENMARK). 
Nitrification and Phosphorus Removal From 
Trickling Filter Effluents, 

W85-03646 5D 


KUMAMOTO UNIV. (JAPAN). FACULTY OF 
ENGINEERING. 
Interrelationship Between Some Environmental 
Factors of Riverbed Gravels and Pollution 
Index of Bottom Fauna in the River, 
W85-03509 5C 


KYOTO UNIV. (JAPAN). DEPT. OF 
SANITARY ENGINEERING. 
Suppression of Actinomycete Scum Production 
- A Case Study at Senboku Wastewater Treat- 
ment Plant, Japan, 
W85-03641 5D 


KYOTO UNIV., OTSU (JAPAN). OTSU 
HYDROBIOLOGICAL STATION. 
Effect of Nutrient Enrichment on the Natural 
Phytoplankton Community of Lake Biwa Main- 
tained in Glass Bottles, 
W85-03510 5C 


KYUSHU UNIV., FUKUOKA (JAPAN). DEPT. 
OF CHEMISTRY. 
Microdetermination of Silicic Acid in Water by 
Gel-Phase Colorimetry with Molybdenum Blue, 
W85-03340 5A 


LABORATOIRE PUBLIC D’ESSAIS ET 
D’ETUDES, CASABLANCA (MOROCCO). 
Empirical Contribution to the Study of Swell 
Propagation in a Breakwater (Contribution Em- 
pirique a l’Etude de la Propagation de la Houle a 
linterieur des Digues), 
W85-03589 8B 


LAHMEYER INTERNATIONAL G.M.B.H., 
FRANKFURT-AM-MAIN (GERMANY, F.R.). 
Practicability of Dam Rehabilitation (Praktische 
Moglichkeiten und Grenzen der Talsperrensan- 
ierung), 
W85-03254 8A 


MCGILL UNIV., MONTREAL (QUEBEC). GEOTECHNICAL RESEARCH CENTRE. 


LAMONT-DOHERTY GEOLOGICAL 
OBSERVATORY, PALISADES, NY. 
Comparative Utility of Microwave and Short- 
wave Satellite Data for All-Weather Charting of 
Snow Cover, 
W85-03492 7B 


Accumulation of Sediments, Trace Metals (Pb, 
Cu) and Total Hydrocarbons in Narragansett 
Bay, Rhode Island, 

W85-03500 5B 


LANCASTER UNIV., BAILRIGG (ENGLAND). 
DEPT. OF ENVIRONMENTAL SCIENCES. 
Calibration Studies a One-Dimen- 
sional Numerical Tidal Model with Particular 
Reference to Resistance Coefficients, 
W85-03635 2L 


LANDESAMT FUER WASSERWIRTSCHAFT, 
MUNICH (GERMANY, F.R.). 
Monitoring of the Grout Curtain of Frauenau 
Dam (Kontrolle der Untergrundabdichtung des 
Staudammes Frauenau), 
W85-03263 8E 





LEICESTER POLYTECHNIC (ENGLAND). 
SCHOOL OF CHEMISTRY. 
Role of Sulphide in the Formation of Dimethyl 
Mercury in River and Estuary Sediments, 
W85-03240 5B 


LIVERPOOL UNIV., PORT ERIN 
(ENGLAND). DEPT. OF MARINE BIOLOGY. 
Physical Hydrology of a Lagoon System on the 
Pacific Coast of Mexico, 
W85-03499 2L 


LOS ANGELES BUREAU OF SANITATION, 
CA. 
Energy Use Considerations in the Activated 
Sludge Process in Los Angeles, U.S.A., 
W85-03642 5D 


LOUISIANA STATE UNIV., BATON ROUGE. 
CENTER FOR WETLAND RESOURCES. 
Carbon Cycle and the Rate of Vertical Accumu- 
lation of Peat in the Mississippi River Deltaic 
Plain, 
W85-03487 2H 


LOUISIANA STATE UNIV., BATON ROUGE. 
DEPT. OF AGRICULTURAL ENGINEERING. 
Reducing Water Pollution with Subsurface 
Drainage, 
W85-03367 5G 


LOUISIANA STATE UNIV., BATON ROUGE. 
DEPT. OF CIVIL ENGINEERING. 
Solution of the Kinematic-Wave Equations for 
Border Irrigation, 
W85-03485 3F 


Technique of Reinitialization for Efficient Simu- 
lation of Large Aquifers Using the Discrete 
Kernel Approach, 

W85-03574 2F 


Design of a Physically-Based Distributed Param- 
eter Model for Arid-Zone Surface-Groundwater 
Management, 

W85-03751 2A 


Application of a Physically-Based Distributed 
Parameter Model for Arid-Zone Surface- 
Groundwater Management, 

W85-03752 4B 


LOUISIANA STATE UNIV., BATON ROUGE. 
DEPT. OF GEOLOGY. 
Sediment Transport and Morphology at the Surf 
Zone of Presque Isle, Lake Erie, Pennsylvania, 
W85-03349 2J 


LOUISIANA STATE UNIV., BATON ROUGE, 

DEPT. OF ZOOLOGY AND PHYSIOLOGY. 
Effect of Crude Oil on the Colonization of 
Meiofauna into Salt Marsh Sediments, 
W85-03505 5C 


LOYOLA UNIV. OF CHICAGO, IL. 
Thermal Effluent as a Sporadic Cornucopia: Ef- 
fects on Fish and Zooplankton, 
W85-03315 5C 


MACDONALD COLL., STE. ANNE DE 
BELLEVUE (QUEBEC). DEPT. OF 
AGRICULTURAL ENGINEERING. 

First and Second Order Analyses of Parameter 

Uncertainty in Drainage Design, 

W85-03400 2E 


MAINE UNIV., ORONO. 
High-Performance Liquid Chromatographic 
Analysis of Rotenone and Rotenonone in Water 
by Direct Injection, 
W85-03406 5A 


MANCHESTER UNIV. (ENGLAND). DEPT. OF 
GEOGRAPHY. 
Investigations of Glacier Hydrological Systems 
Using Dye Tracer Techniques: Observations at 
Pasterzengletscher, Austria, 
W85-03344 2C 


MARYLAND UNIV., CAMBRIDGE. HORN 
POINT ENVIRONMENTAL LABS. 
Influence of Waves and Seagrass Communities 
on Suspended Particulates in an Estuarine Em- 
bayment, 
W85-03347 2L 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF MICROBIOLOGY. 
Numerical Taxonomy of Phenanthrene-Degrad- 
ing Bacteria Isolated from the Chesapeake Bay, 
W85-03433 5B 


MASSACHUSETTS INST. OF TECH., 
CAMBRIDGE. DEPT. OF CIVIL 
ENGINEERING. 
Neutralization of Acid Deposition by Nitrate 
Retention at Bickford Watershed, Massachu- 
setts, 
W85-03572 5C 


MASSPEC ANALYTICAL SPECIALTY 

SERVICES LTD., STROUD (ENGLAND). 
Physico-Chemical Speciation of Polycyclic Aro- 
matic Hydrocarbons (PAH) in Aquatic Systems, 
W85-03282 5B 


MAX-PLANCK-INST. FUER LIMNOLOGIE 
ZU PLOEN (GERMANY, F.R.). 
Role of Phosphatases in Phosphorus Mineraliza- 
tion During Decomposition of Lake Phyto- 
plankton Blooms, 
W85-03230 2H 


MCGILL UNIV., MONTREAL (QUEBEC). 
DEPT. OF BIOLOGY. 
Phosphate Exchange Between Littoral Sedi- 
ments and Overlying Water in an Oligotrophic 
North-Temperate Lake, 
W85-03599 2H 


MCGILL UNIV., MONTREAL (QUEBEC). 
GEOTECHNICAL RESEARCH CENTRE. 
Forms of Phosphorus and Phosphorus-Iron Re- 
lationships in the Suspended Matter of the St. 
Lawrence Estuary, 
W85-03764 2L 
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ORGANIZATIONAL 


MEMORIAL UNIV. OF NEWFOUNDLAND, ST. JOHN'S. DEPT. OF EARTH SCIENCES. 


MEMORIAL UNIV, OF NEWFOUNDLAND, 


MEMORIAL UNIV. OF NEWFOUNDLAND, 
ST. JOHN’S. DEPT. OF PHYSICS. 
Elastic Constants of Artificial and Natural Ice 
Samples by Brillouin Spectroscopy, 
W85-03346 2c 


ag ce AND EDDY, INC., BOSTON, MA. 
jitrogen Cycle and Algal Growth vere 
WE5-09335 


METEOROLOGISCHER DIENST DER DDR, 
BERLIN. FORSCHUNGSINSTITUT FUER 
HYDROMETEO! 


IROLOGIE. 
Calculation of Areal Precipitation Values and 
the Representativeness of Precipitation Measur- 





W85-03519 


MIAMI UNIV., OXFORD, OH. 
of a Wastewater Treatment Plant 
by the Employee Involvement Optimization 
pe (EIOS), 
W85-03330 5D 


MICHIGAN STATE UNIV., HICKORY 
CORNERS. W.K. KELLOGG BIOLOGICAL 
STATION. 
Molecular Weight Fractionation of Dissolved 
Organic Nitrogen and Carbon Compounds from 
Two Lakes of Differing Trophic Status, 
W85-03229 5B 


MICHIGAN UNIV., ANN ARBOR. DEPT. OF 
CHEMICAL ENGINEERING. 
-Adsorbate Model for Apparent Anoma- 


Implicit- 
lies with Organic Adsorption on Natural Ad- 
sorbents, 
W85-03663 5B 


MICHIGAN UNIV., ANN ARBOR. GREAT 
LAKES RESEARCH DIV. 
Intakes as Sampling Locations for Investigating 
Long-Term Trends in Zooplankton a 
W85-03311 


MINISTERIUM FUER LAND-, FORST- UND 
NAHRUNGSGUTERWIRTSCHAFT, BERLIN 
(GERMAN D.R.). 
Rational Water Use in Agriculture, Forestry, 
and Food Production (Die rationelle Wasserver- 
wendung in der Land-, Forst- und Nahrungsgu- 
terwirtschaft), 
W85-03468 3F 


MINISTERIUM FUER UMWELTSCHUTZ 
AND WASSERWIRTSCHAFT, BERLIN 
(GERMAN D.R.). 
Further Tasks for the Intensification of 
Wastewater and Sludge Treatment (Die wei- 
teren Aufgaben zur Intensivierung der Ab- 


), 





5D 


Mode of Operation of the New Water-Use 
Charges and Industrial Prices That Became Ef- 
fective January 1, 1984 in the Water-Manage- 
ment Sector (Zur Wirkungsweise der ab 1. 
Januar 1984 geltenden neuen Wassernutzung- 
sentgelte und Industriepreise der Wasserwirts- 
chaft), 

W85-03465 6C 


MINNESOTA POLLUTION CONTROL 
AGENCY, ROSEVILLE. DIV. OF WATER 


ALITY. 
Fish Survival at a Cooling Water Intake De- 


signed to Minimize Mortality, 
W85-03638 6G 
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MINNESOTA UNIV.-DULUTH. DEPT. OF 
CHEMISTRY. 
Facile Incorporation of Bromine into Aromatic 
Systems under Conditions of Water Chlorina- 


tion, 
W85-03671 5B 


MINNESOTA UNIV., MINNEAPOLIS. DEPT. 
OF CHEMISTRY. 
Chloroform Production from Model 
Components of Aquatic Humus and Mixtures of 


SF 


MONASH UNIV., CLAYTON (AUSTRALIA). 
DEPT. OF BOTANY. 
Leaf Water Potentials, Fire and the Regenera- 
tion of Mallee Eucalypts in Semi-Arid, South- 
Eastern Australia, 
W85-03512 21 


MONTANA AGRICULTURAL EXPERIMENT 
STATION, CONRAD. WESTERN TRIANGLE 
AGRICULTURAL RESEARCH CENTER. 

In Situ Estimation of Hydraulic Conductivity 

Using Simplified Methods, 

W85-03560 2G 


MONTANA STATE UNIV., BOZEMAN. 
Interrill Erosion as an Index of Mined Land Soil 
Erodibility, 

W85-03370 2J 


MONTEDISON CHEMICAL CO., VENICE 
aTALY). 
On-Line Measurement of Organic Carbon in 
Waste Water, 
W85-03745 5D 


MONTPELLIER-2 UNIV. (FRANCE). LAB. 
D’HYDROGEOLOGIE. 
Use of Krigging to Forecast Fracturation of 
Rocks (Prevision par Krigeage de la Fractura- 
tion des Roches), 
W85-03536 2F 


Deformations and Structure of Reservoirs in the 
Mesozoic Carbonate Series of Central Portugal 
(Eastern Part of Fatima Plateau) (Deformations 
Cassantes et Structure de Magasin dans la Cou- 
verture Carbonateee Mesozoique du Centre du 
Portugal (Est du Plateau de Fatima)), 

W85-03537 2F 


NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION, GREENBELT, MD. 
HYDROLOGICAL SCIENCES BRANCH. 
Effects of Corn Stalk Orientation and Water 
Content on Passive Microwave Sensing of Soil 
Moisture, 
'W85-03302 7B 


NATIONAL BOARD OF WATERS, HELSINKI 
). 
Method for Estimation of Sliming of Nets in 
Lake Waters, 
W85-03679 SA 


NATIONAL COLL. OF AGRICULTURAL 
ENGINEERING, SILSOE (ENGLAND). 
Comparison of Steady-State Land-Drainage 


Equations, 
W85-03479 2F 


NATIONAL HYDROLOGY RESEARCH INST., 
OTTAWA (ONTARIO). 
What are the Limits on Forest Evaporation, 
W85-03760 2D 


NATIONAL INST. FOR ENVIRONMENTAL 
STUDIES, TSUKUBA (JAPAN). 
ENVIRONMENTAL BIOLOGY DIV. 
Overwintering of Microcystis aeruginosa Kutz. 
in a Shallow Lake, 
'W85-03245 2H 


NATIONAL INST. FOR WATER RESEARCH, 
PRETORIA (SOUTH AFRICA). 
Microcystis aeruginosa and Underwater Light 
Attenuation in a Hypertrophic Lake (Hartbee- 
spoort Dam, South Africa), 
W85-03740 2H 


NATIONAL PARK SERVICE, PORTER, IN. 
SCIENCE DIV. 
Effects of NaCl Deicing Salts on Sphagnum 
recurvus P. Beauv., 
W85-03218 5C 


NATIONAL PROJECTS CONSTRUCTION 
CORP., NEW DELHI (INDIA). 
Case Studies from India on the Environmental 
Impact of Dams, 
W85-03326 6G 


NATIONAL RESEARCH CENTRE, CAIRO 
(EGYPT). WATER POLLUTION CONTROL 
LAB. 
Uptake and Accumulation of Selected Herbi- 
cides by the Freshwater Alga Scenedesmus, 
W85-03224 5C 


NATIONAL TECHNICAL UNIV., ATHENS 

(GREECE). DEPT. OF CIVIL ENGINEERING. 
Real-Time Flood Forecasting Technique, 
W85-03708 4A 


NATIONAL WATER RESEARCH INST., 
BURLINGTON (ONTARIO). ANALYTICAL 
METHODS DIV. 

Sensitivity of Legionella pneumophila to Sun- 

light in Fresh and Marine Waters, 

W85-03431 5B 


NATIONAL WATER RESEARCH INST., 
BURLINGTON (ONTARIO). AQUATIC 
ECOLOGY DIV. 

Ultrastructure of Lacustrine Sedimenting Mate- 

rials in the Colloidal Size Range, 

W85-03232 2J 


NATIONAL WATER RESEARCH INST., 
BURLINGTON (ONTARIO). 
ENVIRONMENTAL CONTAMINANTS DIV. 
Chlorinated Organic Contaminants on Settling 
Particulates in the Niagara River Vicinity of 
Lake Ontario, 
W85-03661 5B 


NATIONAL WEATHER SERVICE, SILVER 
SPRING, MD. HYDROLOGIC RESEARCH 
LAB. 

Hydrologically Useful Station Precipitation 

Model; 1. Formulation, 

W85-03557 2B 


Hydrologically Useful Station Precipitation 
Model; 2. Case Studies, 
W85-03558 2B 


NAUCHNO-ISSLEDOVATEL’SKII INST. 
KOMMUNALNOGO VODOSNABZHENIYA I 
OCHISKI VODI, MOSCOW (USSR). 
Procedures for Intensive Biological Treatment 
of Municipal Wastewater in the USSR (Verfah- 
ren zur intensiven biologischen Reinigung Stad- 
tischer Abwasser in der UdSSR), 
W85-03461 5D 


NEBRASKA UNIV.-LINCOLN. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Tillage, Residue and Erosion on Moderately 
Sloping Soils, 
W85-03402 2J 





NEBRASKA UNIV.-LINCOLN. DEPT. OF 
CIVIL ENGINEERING. 
Influence of Anisotropy on Relations Between 
Electrical and Hydraulic Properties of Aquifers, 
W85-03756 2F 


NEDERLANDS INST. VOOR ONDERZOEK 
DER ZEE, TEXEL. 
Dispersal of Zaire River Suspended Matter in 
the Estuary and the Angola Basin, 
'W85-03674 2L 


Particulate and Dissolved Organic Carbon and 
Chlorophyll A in the Zaire River, Estuary and 


Plume, 
W85-03676 2L 


NEUBAUABTEILUNG FUER DEN UNTEREN 
MAIN, ASCHAFFENBURG (AUSTRIA). 
New Main Lock and Dam Krotzenburg (Die 
neue Main-Staustufe Krotzenburg), 
W85-03264 8A 


NEVADA UNIV. SYSTEM, LAS VEGAS. 
DESERT RESEARCH INST. 

How Snow Crystals Grow, 

W85-03314 2C 


NEW JERSEY INST. OF TECH., NEWARK. 
DEPT. OF CIVIL AND ENVIRONMENTAL 
ENGINEERING. 

Is Hazardous Waste Disposal in Clay Vaults 


Safe, 
W85-03617 5G 


NEW MEXICO STATE UNIV., LAS CRUCES, 
Field Study of Plant Resistance to Water Flow 
in Alfalfa, 

W85-03360 21 


NEW MEXICO STATE UNIV., LAS CRUCES. 

DEPT. OF AGRICULTURAL ENGINEERING. 
Closed Border Irrigation Evaluations, 
W85-03486 3F 


NEW SOUTH WALES UNIV., KENSINGTON 
(AUSTRALIA). SCHOOL OF FOOD 
TECHNOLOGY. 
Effects of Water Temperature and Salinity on 
Elimination of Salmonella charity and Escheri- 
chia coli from Sydney Rock Oysters (Crassos- 
trea commercialis), 
W85-03436 5B 


NEW YORK STATE COLL. OF 
AGRICULTURE AND LIFE SCIENCES, 
ITHACA. DEPT. OF AGRICULTURAL 
ENGINEERING. 

Improved Soil Erosion Classification for Conser- 

vation Policy, 

W85-03351 2J 


Optimal Drain Design for Arid, Irrigated Areas, 
W85-03403 3F 


NEW ZEALAND GEOLOGICAL SURVEY, 
DUNEDIN. 

Modern Sedimentation at Falls Dam, Upper 

Manuherikia River, Central Otago, New Zea- 

land, 

W85-03488 2J 
NEWCASTLE UPON TYNE UNIV. 
(ENGLAND). DEPT. OF ZOOLOGY. 

Re-Examination of the Submerged Tree Fauna 

in Lake Kariba (South Central Africa), 24 Years 


after Inundation, 
W85-03234 2H 


NORDRHEIN-WESTFAELEN MINISTERIUM 
FUER ERNAEHRUNG, LANDWIRTSCHAFT 
UND FORSTEN, DUESSELDORF (GERMANY, 
F.R.). 
Ideas Regarding the Renovation/Restoration of 
Old Dams (Uberlegungen zur Sanierung alter 
Talsperren), 
W85-03253 8A 


NORGES GEOTEKNISKE INST., OSLO. 
Unconventional Concepts for Dykes and Dams 
on Soft Clay Foundation, 

W85-03429 8A 


NORSK INST. FOR SKOGFORSKNING, AAS. 
Acid Precipitation and Forest Growth in 
Norway, 

W85-03489 5C 


Possible Indirect Long-Term Effects of Acid 
Precipitation on Forest Growth, 
W85-03490 5C 


NORSK INST. FOR VANNFORSKNING, 
OSLO. 

Effects of Diesel Oil on Recolonization of 

Benthic Algae, 

W85-03503 5C 
NORTH SHORE SANITARY DISTRICT, 
GURNEE, IL. 

On-Line Monitoring Data Replaces Analytical 


Data, 
W85-03332 5G 


NORTH WEST WATER AUTHORITY, 
WARRINGTON (ENGLAND). RIVERS DIV. 
Use of Second Order Derivative Spectroscopy 
in the Investigation of Sources of Coloured Pol- 
lutants in Water, 
W85-03541 5A 


NORTHEASTERN UNIV., BOSTON, MA. 
DEPT. OF BIOLOGY. 
Distribution and Activity of Bacteria in the 
Headwaters of the Rhode River Estuary, Mary- 
land, USA, 
W85-03237 2L 


NORTHWESTERN UNIV., EVANSTON, IL. 
DEPT. OF MATERIALS SCIENCE. 
Stability of Sheet Water Flow under a Glacier, 
W85-03341 2C 


OAK RIDGE NATIONAL LAB., TN. 
Determination of Munitions Components in 
Water by Resin Adsorption and High-Perform- 
ance Liquid Chromatography-Electrochemical 
Detection, 

W85-03410 5A 


OCEANIC INST., WAIMANALO, HI. 
Size Structure and Sedimentation of Biogenic 
Microparticulates in a Subarctic Ecosystem, 
W85-03244 


OFFICE DE LA RECHERCHE SCIENTIFIQUE 
ET TECHNIQUE OUTRE-MER, PARIS 
(FRANCE). 
Phytoplankton Biomass of Ebrie Lagoon (Ivory 
Coast) (Biomasses Phytoplanctoniques de la 
Lagune Ebrie (Cote d’Ivoire)), 
W85-03693 2L 


OKAYAMA UNIV., KURASHIKI (JAPAN). 
INST. FOR AGRICULTURAL AND 
BIOLOGICAL SCIENCES. 

Determination of Nitrate in Natural Waters by 

Flow-Injection Analysis, 

W85-03720 5A 


Simultaneous Preconcentration of Copper, 
Nickel and Cobalt in Water by Coprecipitation- 
Flotation for Electrothermal Atomic Absorption 
Spectrometry, 

W85-03742 5A 


OKLAHOMA STATE UNIV., STILLWATER. 

DEPT. OF AGRICULTURAL ENGINEERING. 
Soil Properties of Surface Mined Land, 
W85-03392 2G 


PSC WATER SERVICE, INC., PALM HARBOR, FL. 


ONTARIO MINISTRY OF THE 
ENVIRONMENT, DORCHESTER. DORSET 
RESEARCH CENTER. 
Relative Importance of Anthropogenic versus 
Natural Sources of Acidity in Lakes and Streams 
of Central Ontario, 
W85-03602 5B 


ONTARIO MINISTRY OF THE 
ENVIRONMENT, TORONTO. AIR 
RESOURCES BRANCH. 

Long-Term Precipitation Quality and Wet Dep- 

osition Fields in the Sudbury Basin, 

W85-03595 5B 


OREGON STATE UNIV., CORVALLIS. 
SCHOOL OF OCEANOGRAPHY. 
Vertical Distribution of Suspended Particulate 
Matter in the Zaire River, Estuary and Plume, 
W85-03675 2L 


OULU UNIV. (FINLAND). DEPT. OF 
ASTRONOMY. 
Landsat Classification of the Hydrolittoral Areas 
of the Bay of Liminka (Gulf of Bothnia, Fin- 
land), 
W85-03491 7B 


OULU UNIV. (FINLAND). OULANKA 
BIOLOGICAL STATION. 
Primary Production of Phytoplankton in the Oli- 
gohumic Kitka Lakes in Northern Finland, 
W85-03680 2H 


OZTURGUT OCEANOGRAPHICS, SEATTLE, 
WA. 
New Method of Wet Density and Settling Ve- 
locity Determination for Wastewater Effluent, 
W85-03666 5A 


PADUA UNIV. (ITALY). IST. DI IDRAULICA. 
Capacity and Type of Units for Small Run-of- 
River Plants, 

W85-03327 8A 


PAPUA NEW GUINEA UNIV. OF 
TECHNOLOGY, LAE. DEPT. OF 
ELECTRICAL AND COMMUNICATION 
ENGINEERING. 
Morobe’s Micro Hydro: Reality and Potential, 
W85-03325 6B 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK, DEPT. OF AGRICULTURAL 
ENGINEERING. 
Effect of Soil Air Entrapment on Erosion, 
W85-03369 4D 


PERUGIA UNIV. (ITALY). CATTEDRA DI 
IGIENE. 
Mutagenicity of Coal Tar Paints Used in Drink- 
ing Water Distribution Systems, 
W85-03659 8G 


PITEAU (D.R.) AND ASSOCIATES LTD., 

VANCOUVER (BRITISH COLUMBIA). 
Remedial Measures for Debris Flows at the Ag- 
assiz Mountain Institution, British Columbia, 
W85-03426 2 


PRINCE WILLIAM COUNTY SERVICE 
AUTHORITY, WOODBRIDGE, VA. 
Common Denominator: Equivalent Residential 
Units, 
W85-03616 6C 


PSC WATER SERVICE, INC., PALM 
HARBOR, FL. 
Water Rates and the Rate-Setting Process, 
W85-03614 6C 
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PULP AND PAPER RESEARCH INST. OF CANADA, POINTE CLAIRE (QUEBEC). 


PULP AND PAPER RESEARCH INST. OF 

CANADA, POINTE CLAIRE (QUEBEC). 
Neutral Organic Compounds in Biologically 
Treated Bleached Kraft Mill Effluents, 
W85-03665 5D 


PURDUE UNIV., LAFAYETTE, IN. 
AGRICULTURAL EXPERIMENT STATION. 
Laboratory Study of Rill Hydraulics: I. Velocity 


W85-03387 2E 


Laboratory Study of Rill Hydraulics: II. Shear 


Stress Relationships, 
W85-03388 2 


PURDUE UNIV., LAFAYETTE, IN. DEPT. OF 
AGRONOMY. 
Unifying the Concepts of Scale, Instrumentation, 
and Stochastics in the Development of Multi- 
phase Transport Theory, 
W85-03567 23 


QUEBEC UNIV., SAINTE-FOY. 
Relationships between the Partitioning of Trace 
Metals in Sediments and Their Accumulation in 
the Tissues of the Freshwater Mollusc Elliptio 
complanata in a Mining Area, 
W85-03308 5B 


QUEEN’S UNIV., KINGSTON (ONTARIO). 
DEPT. OF CIVIL ENGINEERING. 
Hydraulic Stabilization of Earth Structures, 
W85-03419 8D 


RAJASTHAN UNIV., JAIPUR (INDIA). DEPT. 
OF BOTANY. 
Seasonal Changes in Concentration of Major 
Nutrient Elements in the Rhizomes and Leaves 
of Typha elephantina Roxb, 
W85-03316 5D 


RAT DER STADT DRESDEN (GERMAN D.R.). 


ment of the Dresden City Council for Ground- 
water Conservation in Drinking-Water Supply 
Areas (Die Verantwortung der Abteilung Ener- 
gie, Umweltschutz und Wasserwirtschaft beim 
Rat der Stadt Dresden fur den Schutz des 
Grundwassers in Trinkwassergewinnungsgebie- 


ten), 
W85-03520 6F 


RAT FUER UMWELSCHUTZ UND 
WASSERWIRTSCHAFT MAGEBURG 
(GERMAN D.R.). 
Observations from the Execution of Water In- 
spections in the Schwerin District (Erfahrungen 
bei der Durchfuhrung von Gewasserschauen im 
Bezirk Schwerin), 
W85-03529 6E 


RAT FUER UMWELTSCHULTZ UND 
WASSERWIRTSCHAFT COTTBUS (GERMAN 
D.R.). 
Observations from the Societal Control of Natu- 
ral Waters and Water Facilities During the 1983 
Spring Dike and River Inspection (Erfahrungen 
aus der Géesellschaftlichen CKontrolle der 
Gewasser und der Wasserwirtschaftlichen Anla- 
gen Wahrend der Fruhjahrsdeich- und Flusss- 
chau 1983), 
W85-03528 


Observations from the Execution of Dike and 
Drainage Ditch Inspection in the Magdeburg 
District (Erfahrungen bei der Durchfuhrung von 
Deich- und Grabenschauen im Bezirk Magde- 
burg), 

W85-03530 6E 


OR-10 


RENNES-1. (FRANCE), LAB. 
D’HYDROBIOLOGIE. 
Toxic Effects of Vanadium on the Metabolism 
of Some Freshwater Algae Cultured in Vitro 
(Effects Toxiques du Vanadium Sur le Metabo- 
lisme de Quelques Algues d’eau Douce Cultivees 
in Vitro), 
W85-03692 5C 


RHEIN-MAIN-DONAU A.G., MUNICH 
(GERMANY, F.R.). 
Consideration of Scenic and Ecological Aspects 
during Construction of the Rhine-Main-Danube- 
Waterway (Landschaft lterische und okolo- 
gische Fragen beim Bau der Rhein-Main-Donau- 


Wasserstrasse), 
W85-03251 6A 





RHODE ISLAND UNIV., KINGSTON. 
GRADUATE SCHOOL OF OCEANOGRAPHY. 

Metal Incorporation by Benthic Fauna: Rela- 

tionships to Sediment Inventory, 

W85-03634 5C 
RHODES UNIV., GRAHAMSTOWN (SOUTH 
AFRICA). DEPT. OF PLANT SCIENCES. 

Effects of Dredging on the Macrophytic Vege- 

tation of the Boro River, Okavango Delta, Bot- 


swana, 
W85-03762 6G 


RICE UNIV., HOUSTON, TX. DEPT. OF 
ENVIRONMENTAL SCIENCE AND 
ENGINEERING. 
Microbial Removal of Wastewater Organic 
Compounds as a Function of Input Concentra- 
tion in Soil Columns, 
W85-03434 5D 


Anaerobic Inhibition of Trace Organic Com- 
pound Removal During Rapid Infiltration of 
Wastewater, 

W85-03435 5D 


RISSHO UNIV., TOKYO (JAPAN). DEPT. OF 
GEOGRAPHY. 
Numerical Simulations of Soil-Water Flow 
During Wetting in a Nonhomogeneous Soil, 
W85-03757 


ROCKY MOUNTAIN FOREST AND RANGE 

EXPERIMENT STATION, TEMPE, AZ. 
Conversion of Arizona Chaparral to Grass In- 
creases Water Yield and Nitrate Loss, 
W85-03564 3B 


ROCKY MOUNTAIN FOREST AND RANGE 
EXPERIMENT STATION, TEMPE, AZ. 
FORESTRY SCIENCES LAB. 
Changes in Streamflow in an Herbicide-Treated 
Pinyon-Juniper Watershed in Arizona, 
W85-03563 3B 


ROYAL INST. OF TECH., STOCKHOLM 
(SWEDEN). DEPT. OF LAND 
IMPROVEMENT AND DRAINAGE. 

‘Trap-dams’: Artificial Subsurface Storage of 

Water, 

W85-03699 3B 
RUAKURA AGRICULTURAL RESEARCH 
CENTER, HAMILTON (NEW ZEALAND). 

Anomalies in the High-Performance Liquid 

Chromatographic Determination of Diquat in 

Water Samples, 

W85-03405 5A 


RUHRVERBAND, ESSEN (GERMANY, F.R.). 
Sealing of the Heavily Jointed Sandstone Strata 
at Brombach-Dam (Abdichtung des stark klufti- 
gen Sandsteingebirges an der Brombachtal- 
sperre), 

W85-03260 8F 
Evidential Monitoring of Dams (Aussagefahig- 
keit von Kontrollmessungen an Absperrbauwer- 


ken), 
W85-03261 8A 


Experiences with Polishing Lagoons, 
W85-03651 


RUTGERS - THE STATE UNIV., NEW 
BRUNSWICK, NJ. DEPT. OF 
BIOCHEMISTRY AND MICROBIOLOGY. 
Methylation and Demethylation of Mercury 
Under Controlled Redox, pH, and Salinity Con- 
ditions, 
W85-03737 5B 


RUTGERS - THE STATE UNIV., NEW 

BRUNSWICK, NJ. DEPT. OF GEOGRAPHY. 
Sources, Storages, and Sinks of Fine-Grained 
Sediments in a Fluvial-Estuarine System, 
W85-03677 2 


SACRAMENTO, CA. 
Small-Scale Gravity Flow Water Systems in 
Phrae Province, Thailand, 
W85-03709 5F 


SASKATCHEWAN UNIV., SASKATOON. 
DEPT. OF CIVIL ENGINEERING. 
Steady State Model for Flow in Saturated-Un- 
saturated Soils, 
W85-03424 2F 


SASKATCHEWAN UNIV., SASKATOON. DIV. 
OF HYDROLOGY. 
Snowmelt Infiltration to Frozen Prairie Soils, 
W85-03765 2A 


SCIENCE AND EDUCATION 
ADMINISTRATION, UNIVERSITY PARK, PA. 
NORTHEAST WATERSHED RESEARCH 
CENTER. 

Mathematical Model of Erosion and Deposition 

on a Watershed, 

W85-03366 2J 


SEATTLE DEPT. OF WATER, WA. 
Old Water-New Water: Setting Equitable Water 
Rates for Suburban Customers, 
W85-03612 6C 


SKIDAWAY INST. OF OCEANOGRAPHY, 
SAVANNAH, GA. 
Fish-Nursery Use in Georgia Salt-Marsh Estu- 
aries: The Influence of Springtime Freshwater 
Conditions, 
W85-03246 2L 


SMITHSONIAN INSTITUTION, 
EDGEWATER, MD. CHFSAPEAKE BAY 
CENTER FOR ENVIRONMENTAL STUDIES. 
Acute Toxicity of Antimycin A, Bayer 73 and 3- 
Trifluoromethyl-4-Nitrophenol to a Freshwater 
Teleost Lebistes reticulatus (Peters), 
W85-03236 5C 


SMITHSONIAN TROPICAL RESEARCH 
INST., BALBOA (PANAMA). 
Occurrence and Toxicity of Herbicides in Reef 
Building Corals, 
W85-03313 5c 


SOCIETE D’ENERGIE DE LA BAIE JAMES, 
MONTREAL (QUEBEC). 
Seepage Through Till Foundations of Dams of 
the Eastmain - Opinaca - La Grande Diversion, 
W85-03418 2F 


SOIL AND IRRIGATION RESEARCH INST., 
PRETORIA (SOUTH AFRICA). 
Leaf Water and Turgor Potential Threshold 
Values for Leaf Growth of Wheat, 
W85-03362 21 





SOUTH CAROLINA UNIV., COLUMBIA. 
DEPT. OF GEOGRAPHY. 
Nontidal Wetland Mapping in South Carolina 
Using Airborne Multispectral Scanner Data, 
W85-03301 


SOUTH WATER FILTRATION PLANT, 
CHICAGO, IL. 
Postprecipitation in Distribution Systems, 
W85-03627 5F 


SOUTHAMPTON UNIV. (ENGLAND). DEPT. 
OF Y. 

Behaviour of Dissolved Arsenic in the Estuary 
of the River Beaulieu, 

W85-03631 5B 


SOUTHEASTERN FOREST EXPERIMENT 
STATION, ASHEVILLE, NC. COWEETA 
HYDROLOGIC LAB. 
Soil Losses from Roadbeds and Cut and Fill 
Slopes in the Southern Appalachian Mountains, 
W85-03318 5B 


SOUTHERN CALIFORNIA METROPOLITAN 
WATER DISTRICT, LA VERNE. 
Scuba Diving: A Tool for Managing Water 


Quality, 
W85-03622 5F 


SOUTHERN FLORIDA WATER 
MANAGEMENT DISTRICT, WEST PALM 
BEACH, FL. 

Electronic Transducer for Continuous Water 

Level Monitoring, 

W85-03371 7B 


SRI VENKATESWARA UNIV., TIRUPATI 
(INDIA). DEPT. OF BOTANY. 
Differential Performance of Cleome 
L. (C4) and C. speciosa L. (C3) under Water, 
Stress and Recovery, 
W85-03219 21 


STANFORD UNIV., CA. DEPT. OF CIVIL 
ENGINEERING. 
Occurrence and Distribution of Organic Chemi- 
cals in Two Landfill Leachate Plumes, 
W85-03667 5B 


CENTER. 
Chemical Indicators and Surrogate Parameters 
in Water Treatment, 
W85-03623 5F 


STATF. UNIV. OF NEW YORK AT 
BINGHAMTON. DEPT. OF BIOLOGICAL 
SCIENCES. 
Carbon Balance for Two Sphagnum Mosses: 
Water Balance Resolves a Physiological Para- 


dox, 
W85-03729 21 


STICHTING VOOR BODEMKARTERING, 
WAGENINGEN (NETHERLANDS). 
Nitrogen Leaching During Sprinkler Irrigation 
of a Dutch Clay Soil, 
W85-03480 5G 


STONER ASSOCIATES, CARLISLE, PA. 
Water Hammer: Causes and Effects, 
W85-03626 8B 


STRABAG BAU-A.G., COLOGNE (GERMANY, 
F.R.). 
Reconstruction of Bituminous Slope Linings at 





W85-03255 


STUTTGART UNIV. (GERMANY, F.R.). ABT. 

HEIZUNG, LUEFTUNG, KLIMATECHNIK. 
Short-Term and Long-Term Effects of Cadmi- 
um on Glycogen Reserves and Liver Size in 
Rainbow Trout (Salmo gairdneri a 
W85-03228 


TECHNISCHE UNIV., DRESDEN (GERMAN D.R.). SEKTION WASSERWESEN. 


STUTTGART UNIV. (GERMANY, F.R.). INST. 


inger 
W85-03271 


STUTTGART UNIV. (GERMANY, F.R.). INST. 
FUER SIEDLUNGSWASSERBAU, 
WASSERGUTEWIRTSCHAFT 


ABFALLTECHNIK. 
Factors of Simultaneous Pree tg and 
Supply Patterns at Long Distance Drinking 
Water Supply Systems i ea ae cnmenn 
und Abnahmecharakteristiken bei 


w85-03248 < SF 


STUTTGART UNIV. (GERMANY, F.R.). INST. 


W85-03265 


Pressure Surges in Watersystems of High Pres- 
sure Plants (Drucl gen im Wasserfuh- 


rungssystem von Hochdruckanlagen), 
W85-03266 8C 





Multi-Purpose Projects for Water Storage and 
Wasseru- 


8A 


LM. 
Tri- and Tetra-Chloroveratrole, Metabolites 
Produced by Bacterial O-Methylation of Tri- 
and Tetra-Chloroguaiacol: An Assessment of 
Their Bioconcentration Potential and Their Ef- 
fects on Fish Reproduction, 
W85-03310 


.R.). 
Recent Investigation Methods for ] Dam Founda- 
tions (Neuere Unt xden fur die 


Grundung von Absperrbauwerken), 
W85-03259 8E 





TAMPERE UNIV. OF TECHNOLOGY 
aay Serer 5 DEPT. OF CIVIL ENGINEERING. 
for Treatment of Synthetic 
ener Simulating the Organic Composi- 
tion of Sulphite Evaporator Condensate, 
W85-03682 5D 


TASMANIA UNIV., HOBART (AUSTRALIA). 
DEPT. OF BOTANY 
Lakes of Scientific and Cultural 
Value in the World Heritage Area of South- 
West Tasmania, 
W85-03761 6G 


TAUERNKRAFTWERKE A.G., SALZBURG 
(AUSTRIA). 
Design Bases of the Arch Dam ‘Zillergrundl’ 
(Grundlagen fur den Entwurf der Bogenstau- 
mauer Zillergrund)), 
W85-03258 8A 


TECHNICAL UNIV. OF ISTANBUL 
(TURKEY). DEPT. OF HYDRAULICS AND 
WATER POWER. 
Adaptive Pumping Test Analysis, 
W85-03753 


TECHNICAL UNIV. OF LODZ (POLAND). 
INST. OF APPLIED RADIATION 
CHEMISTRY. 
ion in Industrial Waste Treatment, 
W85-03726 5D 


TECHNICAL UNIV. OF NOVA SCOTIA, 
HALIFAX. DEPT, OF CIVIL ENGINEERING. 
Pile Capacity for Eccentric Inclined Load in 
Clay, 
W85-03422 8D 


TECHNISCH PHYSISCHE DIENST TNO-TH, 
DELFT (NETHERLANDS). NUMERICAL 
SIMULATIONS GROUP. 

Solution of Surface Water Flow Equations 

Using Clebsch Variables, 

W85-03565 2E 


TECHNISCHE HOCHSCHULE AACHEN 
(GERMANY, F.R.). LEHRSTUHL UND INST. 
FUER GRUNDBAU, BODENMECHANIK, 
FELSMECHANIK UND 
VERKEHRSWASSERBAU. 
Interaction between an Arch Dam and its Foun- 
dation (Wechselwirkung zwischen Staumauer 
und Untergrund), 
W85-03256 8A 


TECHNISCHE HOCHSCHULE DARMSTADT 
(GERMANY, F.R.). INST. FUER WASSERBAU. 
Denudation and Reservoir Sedimentation in 
Middle Europe (Feststoffabtrag und Stauraum- 
verlandung in Mitteleuropa), 
W85-03439 2J 


Sediment Transport Measurements of Two 
Northern German Creeks (Messungen des Fest- 
stofftransports von zwei Norddeutschen 
Bachen), 


W85-03448 2J 


TECHNISCHE UNIV. BERLIN (GERMANY, 
F.R.). INST. FUER TECHNISCHEN 
UMWELTSCHUTZ. 
Differential Pulse Stripping-Voltammetry for 
Routine Heavy-Metal Analysis | of Drinking 
Water (Differentielle Pulsinversv ie fur 
die Schwermetallanalytik von Trinkwasser), 
W85-03719 5A 





TECHNISCHE UNIV., DRESDEN (GERMAN 
D.R.). SEKTION WASSERWESEN. 
Rational Slope Stabilization by Means of a New 
Type of Concrete Plate (Rationelle Boschungs- 
befestigungen Durch Neuartige Betonplatten), 
W85-03453 8F 


Aspects of Evaluating the Rehabilitation of the 
Foundation at the Muldenburg Dam (Einige 
Aspekte zur Auswertung der Untergrundsanier- 
ung an der Talsperre Muldenberg), 

W85-03454 8A 


Minicomputer Program for Water-Level Calcu- 
lation and Forecasting and Its Testing on the 
Oder Between Eisenhuttenstadt and Kietz 
(Klei prc zur Wasserstandsber- 
echnung und " svorhersage und Dessen Erpro- 
bung am Oderabschnitt Eisenhuttenstadt-Kietz), 


W85-03518 2E 





Lowering of the Water Level at Watertight 
Reinforcements (W. pieg kung bei dich- 
ten Deckwerken), 


W85-03521 8A 





Economic Evaluation of Measures for Conserv- 
ing and Improving Water Quality (Okonomische 
Beurteilung von Massnahmen zum Schutz und 
zur Sanierung der Gewasser), 

W85-03525 6B 





ORGANIZATIONAL INDEX 


TECHNISCHE UNIV., GRAZ (AUSTRIA). INST. FUER SIEDLUNGS- UND 


TECHNISCHE UNIV., GRAZ (AUSTRIA). 
INST. FUER SIEDLUNGS- UND 
INDUSTRIEWASSERWIRTSCHAFT, 
FLUSSBAU. 
Relationship Between Surface Loading, Depth 
and Effluent Suspended Solids at a Rectangular, 
Horizontal Pilot-Scale Secondary Clarifier, 
W85-03652 5D 


TECHNISCHE UNIV. MUENCHEN, 
GARCHING (GERMANY, F.R.). INST. OF 
WATER QUALITY MANAGEMENT AND 
SANITARY ENGINEERING. 
Combination of the Activated Sludge Process 
with Fixed Film Biomass to Increase the Capac- 
ity of Waste Water Treatment Plants, 
W85-03643 5D 


(GERMANY, F.R.). LEHRSTUHL FUER 

HYDROGEOLOGIE UND HYDROCHEMIE. 
PE-PVC-Suction Cup in Sandwich Construction 
for Taking Seepage Water Samples, (Eine 
Kunststoff-Saugkerze in Sandwichbauweise zur 
Gewinnung von Sickerwasserproben), 
W85-03592 7B 


TECHNISCHER GESCHAFTSFUHRER DES 
ZWECKVERBANDES 
LANDESWASSERVERSORGUNG, 
STUTTGART (GERMANY, F.R.). 
Application of a Basic Hydraulic Principle for 
the Water Distribution in the New Water Works 
Egau of the Landeswasserversorgung (Anwen- 
dung eines alten Hydraulischen Prinzips der 
Wasserverteilung im Neuen Egau-Wasserwerk 
der Landeswasserversorgung), 
W85-03446 SF 


TEUFEL AND ASSOCIATES, DAVIS, CA. 
Seasonal Changes in Dissolved-Gas Supersatura- 
tion in the Sacramento River and Possible Ef- 
fects on Striped Bass, 

W85-03247 5C 


TEXAS A AND M UNIV., COLLEGE 
STATION. DEPT. OF CHEMISTRY. 
Determination of Arsenite and Arsenate by Dif- 
ferential Pulse Polarography, 
W85-03412 5A 


TEXAS A AND M UNIV., COLLEGE 
STATION. DEPT. OF CIVIL ENGINEERING. 
Innovative Process for Treating Recycled Cool- 
ing Water, 
W85-03334 5D 


TEXAS AGRICULTURAL EXPERIMENT 
STATION, COLLEGE STATION. 
Modeling Approach to Determining the Rela- 
tionship between Erosion and Soil Productivity, 
W85-03374 2J 


TEXAS AGRICULTURAL EXPERIMENT 
STATION, LUBBOCK. 
Modification of Cotton Water Relations and 
Growth with Mepiquat Chloride, 
W85-03357 3F 


TEXAS AGRICULTURAL EXPERIMENT 
STATION, TEMPLE. BLACKLAND 
RESEARCH CENTER. 
Radar Precipitation Estimates for a Soil Water 
Balance, 


W85-03394 TA 


TEXAS UNIV. AT ARLINGTON. DEPT. OF 
BIOLOGY. 
Applicability of the Fluorescein Diacetate 
Method of Detecting Active Bacteria in Fresh- 
water, 
W85-03306 5A 


THESSALONIKI UNIV., SALONIKA 
(GREECE). SCHOOL OF TECHNOLOGY. 
Simplified Determination and Sensitivity Analy- 
sis of Soil-Moisture Retention Curves and Hy- 
draulic Conductivity, 
W85-03755 2G 


TIROLER WASSERKRAFTWERKE A.G., 
INNSBRUCK (AUSTRIA). 
Analysis of Control Measures in the Finstertal 
Rockfill Dam (Analyse der Kontroilmessungen 
im Staudamm Finstertal), 
W85-03262 8A 


Influence of Geology and Geotechnology on 
Dam Design (Der Einfluss von Geologie und 
Geotechnik auf den Entwurf von —s 
W85-03269 


TOHOKU UNIV., SENDAI (JAPAN). DEPT. 
OF FISHERY SCIENCE. 
Effects of Treated Municipal Wastewater on the 
Early Development of Sargassaceous Plants, 
W85-03504 5C 


TOKYO UNIV. OF FISHERIES (JAPAN). LAB. 
OF MARINE CHEMISTRY. 
Behaviour of Dissolved Silica During the 
Mixing of River and Sea Waters in Tokyo Bay, 
W85-03632 2H 


TORONTO UNIV. (ONTARIO). DEPT. OF 
CIVIL ENGINEERING. 
Temporal Changes of Groundwater Pressure in 
a Natural Slope of Nonfissured Clay, 
W85-03420 2G 


TRIESTE UNIV. (ITALY). IST. DI 
MERCEOLOGIA. 
Determination of Cadmium and Lead in Natural 
Waters, 
W85-03278 5A 


TSUKUBA UNIV. (JAPAN). INST. OF 
BIOLOGICAL SCIENCES. 
Phytoplankton Diversity in Inland Waters of 
Different Trophic Status, 
W85-03506 2H 


UKRAINE INST. OF WATER 
CONSERVATION, ROVNO (USSR). 
Latest Results at the Deep-Current Aeration Fa- 
cility in Rovno (USSR) (Neueste Ergebnisse 
uber die Tiefstrombeluftung: ge in Rovno 
(UdSSR)), 
W85-03460 5D 





UNIVERSIDAD SIMON BOLIVAR, CARACAS 
(VENEZUELA). GRADUATE PROGRAM IN 
HYDROLOGY AND WATER RESOURCES. 
Scale Considerations in the Modeling of Tempo- 
ral Rainfall, 
W85-03559 2B 


UNIVERSIDADE ESTADUAL PAULISTA, 
BOTUCATU (BRAZIL). INST. BASICO DE 
BIOLOGIA MEDICA E AGRICOLA. 
Effects of Phosphorus and Nitrogen Enrichment 
on the Phytoplankton in a Tropical Reservoir 
(Lobo Reservoir, Brazil), 
W85-03694 2H 


UNIVERSITY COLL., LONDON (ENGLAND). 
DEPT. OF MATHEMATICS. 
Alternative Approach to Linear and Nonlinear 
Stability Calculations at Finite Reynolds Num- 
bers, 
W85-03749 8B 


UNIVERSITY COLL. OF SWANSEA (WALES). 
DEPT. OF ZOOLOGY. 
Effects of Zinc on the Ultrastructure of the 
Brain Cells of the Larvae of Clupea harengus og 
W85-03689 


UNIVERSITY OF SOUTHERN CALIFORNIA, 
LOS ANGELES. SCHOOL OF MEDICINE. 
Histologic and Skeletal Abnormalities in 
Benzo(a)pyrene-Treated Rainbow Trout Ale- 
vins, 
W85-03223 5C 


UNIVERSITY OF WESTERN ONTARIO, 
LONDON. FACULTY OF ENGINEERING 
SCIENCE. 
Predicted and Measured Stresses and Displace- 
ments Around the Darlington Intake Tunnel, 
W85-03421 8E 


UPPSALA UNIV. (SWEDEN). 
LIMNOLOGISKA INSTITUTIONEN. 
Assessing Phytoplankton and Bacterioplankton 
Production During Early Spring in Lake Erken, 
Sweden, 
W85-03738 2H 


URBINO UNIV. (ITALY). IST. DI SCIENZE 
CHIMICHE. 
Sample Enrichment for Gas Chromatographic 
Mass Spectrometric Analysis of Polynuclear Ar- 
omatic Hydrocarbons in Water and in Organic 
Mixtures, 
W85-03411 SA 


UTAH STATE UNIV., LOGAN. DEPT. OF 
FOREST RESOURCES. 
Erosion from Simulated Rainfall on Mountain 
Rangeland in Utah, 
W85-03354 2J 


UTRECHT RIJKSUNIVERSITEIT 
(NETHERLANDS). DEPT. OF VETERINARY 
PHARMACOLOGY, PHARMACY AND 
TOXICOLOGY. 
Joint Effects of a Mixture of 14 Chemicals on 
Mortality and Inhibition of Reproduction of 
Daphnia magna, 
W85-03688 5C 


VALTION ELAINLAAKETIETEELLINEN 
LAITOS, HELSINKI (FINLAND). 
Occurrence of Faecal Coliforms, Faecal Strepto- 
cocci and Salmonella in the Waste Water of 
Three Abattoirs in Finland 1980-1983, 
W85-03681 5A 


VANDERBILT UNIV., NASHVILLE, TN. 
DEPT. OF CIVIL AND ENVIRONMENTAL 
ENGINEERING. 


Kinetics of the Desorption of Ammonia from 
Water by Diffused Aeration, 


W85-03299 5D 


VEB KALIBETRIEB ZIELITZ (GERMAN 
D.R.). 
Economical Water Use in the Zielitz Potash 
Plant (Wirtschaftliche Wassernutzung im VEB 
Kalibetrieb Zielitz), 
W85-03467 3E 


VEB PROJEKTIERUNG 
WASSERWIRTSCHAFT, COTTBUS (GERMAN 
D.R.). 
Efforts Toward a Basic Economic Study and 
Planning of the Drinking-Water Supply in the 
Upper Spree Region as a Basis for Capital In- 
vestment (Arbeiten zur Grundfondswirtschaftli- 
chen Untersuchung und Planung der Trinkwas- 
serversorgung im Oberen Spreegebiet als 
Grundlage der Investitionstatigkeit), 
W85-03516 3B 





VEB PROJEKTIERUNG 
WASSERWIRTSCHAFT, ERFURT (GERMAN 
DR). 
Studies on Iron and Manganese Removal in a 
Groundwater Conductor (Untersuchungen zur 
Enteisenung und Entmanganung im Grundwas- 
serleiter), 
W85-03527 5F 


VEB WASSERVERSORGUNG UND 
ABWASSERBEHANDLUNG, BERLIN 
(GERMAN D.R.). 
Problems in Wastewater Sludge Treatment - 
Practical Experience in Sewage-Sludge Thicken- 
ing (Probleme der Abv 
lung Betriebserfahrungen mit der Eindickung 
von Frischschlamm), 
W85-03459 5D 








VEB WASSERVERSORGUNG UND 

ABWASSERBEHANDLUNG, 

NEUBRANDENBURG (GERMAN D.R.). 
Observations on and Results of Rational Energy 
Use at the Neubrandenburg Water and 
Wastewater Treatment Facilities (Erfahrungen 
und Ergebnisse bei der Rationellen Energiean- 
wendung im VEB Wasserversorgung und Ab- 
wasserbehandlung Neubrandenburg), 
W85-03514 5D 


VERMONT UNIV., BURLINGTON. DEPT. OF 

CIVIL AND MECHANICAL ENGINEERING. 
Finite Element/Finite Difference Wave Model 
for Depth Varying Nearly Horizontal Flow, 
W85-03474 


VETERANS ADMINISTRATION MEDICAL 


DENVER, CO. 
Role of Stagnation and Obstruction of Water 
Flow in Isolation of Legionella Pneumophila 
from Hospital Plumbing, 
W85-03432 5B 


VICTORIA MINISTRY FOR 

CONSERVATION, QUEENSCLIFF 

(AUSTRALIA). MARINE SCIENCE LABS. 
Light Climate in the Gippsland Lakes, Victoria, 
W85-03495 2H 


VIRGINIA BEACH PUBLIC WORKS 
HIGHWAY DIV., VA. 
New Approach to Canal and Waterway Mainte- 


nance, 
W85-03274 4A 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. 
Systems Approach for Agricultural Land Man- 
agement and Water Quality Control, 
W85-03390 2J 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. DEPT. OF 
AGRICULTURAL ENGINEERING. 

Livestock Lagoon Systems for Disposal of Pesti- 

cide Wastes, 

W85-03381 5D 


VIRGINIA UNIV., CHARLOTTESVILLE. 
DEPT. OF ENVIRONMENTAL SCIENCES. 
Sufficient Conditions for River Meandering: A 
Simulation Approach, 
W85-03566 2E 


VIZGAZDALKODASI TUDOMANYOS 
KUTATO INTEZET, BUDAPEST (HUNGARY). 
Sludge Treatment at the Wastewater-Treatment 
Facility in the City of Pecs (Schlammbehand- 
lung in der Abwasserreinigungsanlage der Stadt 
Pecs), 
W85-03463 5D 





Energy-Saving Control of the Aerobic Stage by 
Means of a Microprocessor (Energiesparende 
Steuerung der Aerobstufe durch Mikroprozes- 


sor), 
W85-03464 5D 
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WISCONSIN UNIV.-MADISON. DEPT. OF BACTERIOLOGY. 


VOLTA RIVER AUTHORITY, ACCRA 
(GHANA). 
Health Impact of the Kpong Dam in ™ 
W85-03323 


VRIJE UNIV., BRUSSELS (BELGIUM). 
CENTER FOR STATISTICS AND 
OPERATIONS RESEARCH. 

Controllability Conditions for Reservoir Flood 

Control Systems with Applications, 

W85-03549 4A 


VSESOYUZNYI NAUCHNO- 
ISSLEDOVATEL’SKII INST. 
GIDROTEKHNIKI I MELIORATSII, 
MOSCOW (USSR). 

Evaporation from Forests in Cloud Enhances 

the Effects of Acid Deposition, 

W85-03535 5B 


VSESOYUZNYI NAUCHNO- 
ISSLEDOVATEL’SKII INST. 
VODOSNABZHENIYA, KANALIZATSII, 
GIDROTEKHNICHESKIKH SOORUZHENII I 
INZHENERNOI GIDROGEOLOGII, MOSCOW 
(USSR). 

Automation of the Measurement of Chlorides in 

Natural and Wastewaters (Die Automatisierung 

der Messung von Chloriden in Naturlichen Was- 

sern und in Abwassern), 

W85-03534 7B 


VYSOKA SKOLA CHEMICKO- 
TECHNOLOGICKA, PRAGUE 
(CZECHOSLOVAKIA). 

Bead Cellulose Anion Exchangers for Ultra 

Pure Water, 

W85-03725 5F 


VYZKUMNY USTAV VODOHSPODARSKY, 
PRAGUE (CZECHOSLOVAKIA). 
Trends in the Intensification of Sludge Manage- 
ment in Wastewater-Treatment Facilities of the 
CSSR (Trends bei der Intensivierung der 
Schlammwirtschaft in Klaranlagen der a 
W85-03462 


WAHNBACHTALSPERRENVERBAND, 
SIEGBURG (GERMANY, F.R.). 
New Developments for Emergency Water 
Supply under the Law on Safeguarding Water 
Supply (Neue Entwicklungen fur die Trink- 
wasser-Notversorgung nach dem Wassersicher- 
stellungsgesetz), 
'W85-03270 5F 


WASHINGTON STATE UNIV., PULLMAN. 
DEPT. OF AGRONOMY AND SOILS. 
Effects of Pump Selection and Terrain on 
Center Pivot Performance, 
W85-03364 3F 


WASHINGTON UNIV., SEATTLE. DEPT. OF 
GEOLOGICAL SCIENCES. 
Sediment Production From Forest Road Sur- 
faces, 
W85-03576 2J 


WASHINGTON UNIV., SEATTLE. DEPT. OF 
ZOOLOGY. 

Measuring Intertidal Wave Forces, 

W85-03493 2L 


WASSER- UND SCHIFFAHRTSAMT 
FREIBURG (GERMANY, F.R.). 
Check Weir at Kehl/Strassburg and the Lateral 
Polders of the River Rhine Near Altenheim 
(Das Kulturwehr Kehl/Strassburg und die Sei- 
tenpolder des Rheins bei Altenheim), 
W85-03437 4A 


WASSERWIRTSCHAFTSDIREKTION OBERE 
ELBE-NEISSE, DRESDEN (GERMAN D.R.). 
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